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This paper represents an attempt to appraise the different factors 
which must be considered in applying modern methods of cost control 
to aircraft production, and to suggest those positive measures best 
calculated to effect such control. I.he emphasis throughout is on 
control of overhead costs as these are by far the largest element 
in the total cost make-up. 
After reviewing the factors contributing to the high cost of aircraft, 
such as fluctuation in demand, changing nature of the product, high 
degree of technical excellence demanded of the product and the 
contract system of procurement, the paper goes on to discuss the 
applicability to aircraft manufacture of such managerial devices as 
productivity measurement, budgetary control of fixed and variable 
overhead, the use of industrial consultancy and operational research 
techniques. 
The writers conclude that the single most imnortant factor which may 
contribute to cost reduction is the development of an attitude of 
cost consciousness throughout the production organisation. This will 
best be achieved by accountants and engineers uniting in their 
efforts to this common end. 
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S E C T I O N  1   
T h e  N a t u r e  o f  T h e  P r o b l e m  
	
1 . 0  	
D u r i n g  t h e  l a s t  d e c a d e  t h e  c o m p l e x i t y  o f  a i r c r a f t  h a s  
b e e n  i n c r e a s e d  t o  s u c h  a n  e x t e n t  b y  t e c h n i c a l  i m p r o v e m e n t s  t h a t  
a  m o d e r n  a e r o p l a n e  c o s t s  a p p r o x i m a t e l y  t e n  t i m e s  a s  m u c h  a s  i t s  
p r e - w a r  e q u i v a l e n t .  T h i s  i s  a  f a c t  w h i c h  s h o u l d  b e  o f  g r a v e  
c o n c e r n  t o  a n y o n e  a s s o c i a t e d  w i t h  e i t h e r  t h e  m a n u f a c t u r e  o r  t h e  
u s e  o f  a i r c r a f t .  U n l e s s  t h e s e  h i g h  c o s t s  c a n  b e  a p p r e c i a b l y  
r e d u c e d ,  b o t h  t h e  g r o w t h  o f  a i r  t r a n s p o r t a t i o n  a n d  t h e  m a i n t e n -
a n c e  o f  a n  a d e q u a t e  f o r c e  f o r  n a t i o n a l  d e f e n c e  m i g h t  b e  
j e o p a r d i s e d .  T h e  m i l i t a r y  a s p e c t  i s  o f ,  p a r t i c u l a r  i m p o r t a n c e  
s i n c e ,  w i t h  t h e  l i m i t e d  l a b o u r  f o r c e  i n  t h i s  c o u n t r y ,  e m e r g e n c y  
p r o d u c t i o n  m a y  b e  s e v e r e l y  c u r t a i l e d  u n l e s s  t h e  r e s o u r c e s  
a v a i l a b l e  a r e  u s e d  w i t h  t h e  g r e a t e s t  e c o n o m y .  
I t  i s ,  t h e r e f o r e ,  d e s i r a b l e  t h a t  t h e  s t r u c t u r e  o f  t h e  
a i r c r a f t  i n d u s t r y  b e  c r i t i c a l l y  e x a m i n e d  t o  s e e  i f  a i r c r a f t  c a n  
b e  p r o d u c e d  w h i c h  w i l l  s a t i s f y  t h e  u s e r ' s  t e c h n i c a l  r e q u i r e m e n t s  
a t  a  m u c h  l o w e r  c o s t .  T h e  c o s t  o f  m a n u f a c t u r e  i s  a  f u n c t i o n  
o f  b o t h  t h e  i n i t i a l  d e s i g n  o f  t h e  a e r o p l a n e  a n d  t h e  e f f i c i e n c y  
o f  t h e  m a n u f a c t u r i n g  c o n c e r n .  I t  i s  p r o b a b l e  t h a t  e c o n o m i e s  
a r e  p o s s i b l e  f r o m  t h e  p o i n t  o f  v i e w  o f  d e s i g n ,  b u t  a s  i t  i s  n o t  
w i t h i n  t h e  c o m p e t e n c e  o f  t h e  w r i t e r s  t o  d i s c u s s  t h i s  a u t h o r i -
t a t i v e l y ,  i t  i s  t h i s  l a t t e r  a s p e c t  t h a t  w i l l  b e  c o n s i d e r e d  h e r e .  
	
1 . 1  	
W h e n  t h e s e  p r o b l e m s  o f  e c o n o m i c a l  m a n u f a c t u r e  a r e  
d i s c u s s e d  b y  a p o l o g i s t s  f o r  t h e  p r e s e n t  o r d e r  o f  t h i n g s  t h e  
r e a s o n s  w h i c h  a r e  p r e s e n t e d  t o  e x p l a i n  t h e  p r e s e n t  h i g h  l e v e l  
o f  c o s t  n o r m a l l y  f a l l  i n t o  t w o  g e n e r a l  c a t e g o r i e s .  
F i r s t l y ,   t h a t  t h e  m e c h a n i c a l  c o m p l e x i t y  o f  t h e  m o d e r n  
aeroplane, consisting as it does of a large number of distinct 
parts,- makes it difficult to utilise those mass production 
methods which have contributed so greatly to reducing costs in 
othereindustries. 
A) Secondly, the necessity of retaining a large production 
potential, not fully utilised in peacetime, inflates the rate of 
overhead which must be applied when manufacturing at partial 
capacity. Unless the demand for civil aircraft expands 
enormously, the cost of maintenance of a War Potential will remain 
an ever-present factor contributing to high cost in the aircraft 
industry. 
	
1.2 
	 Whilst it must be appreciated that these two character- 
istics of the aircraft industry are largely unavoidable in present 
circumstances, it is considered that there is a third factor also 
making for a high level of cost, and that is the absence of an 
attitude of cost-consciousness. Accountants in the airframe 
industitr-are more ready fe-attribute_highoosts to the technical 
requirements, which are beyond their control, than to considera-
tion of the manufacturing efficiency of the organisation. 
Consequently, it is found that cost control systems have developed 
very slowly and in only an elementary form to date. Although 
it is realised that cost control in the aircraft industry is 
bound to be a somewhat more complex procedure than with many 
other products, it is considered that great reductions can be 
effected by the installation of a cost control system designed 
to suit the special conditions of the industry. 
	
1.3 	 The object of this paper is to develop such a system 
of cost control for the aircraft industry, by analysing its 
characteristics and by the adaptation to it of management control 
technicues successfully applied in other fields. The emphasis 
will, all the while, be on the control of overheads as these are 
the more susceptible to managerial methods of control as distinct 
from improvements in production technique. It is considered 
that a broad framework for control can be developed which would 
apply throughout the industry, although special conditions in 
different companies would require modifications in detail. 
Bearing this in mind no attempt will be made to discuss the 
detailed application of the control systan in a particular 
installation. It must be stressed that good cost control will 
not only produce a higher level of manufacturing efficiency but 
will also focus attention upon the technical features contributing 
to high cost. 
	
1.4 	 Although the installation of a system of cost control 
will do much towards the reduction of costs, the mere mechanics 
of-such-a- System are not sufficient in themselves. In order 
to achieve the maximum effectiveness, an attitude of cost 
consciousness must be encouraged at all levels of the organisa-
tion. Unless the importance of cost control is universally 
appreciated, then complete success will never be attained however 
good the system may appear on paper. The development of this 
attitude of mind within an organisation is far more difficult 
than the mere installation of the system and depends primarily 
- 5 -  
u p o n  t h e  p e r s o n a l i t y  a n d  e n e r g y  o f  t h e  p e r s o n n e l  c o n t r o l l i n g  t h e  
s y s t e m .  T h i s  p a p e r  i s  n e c e s s a r i l y  c o n f i n e d  t o  t h e  d e v e l o p m e n t  
o f  t h e  m e c h a n i s m  o f  c o s t  c o n t r o l ,  b u t  i t  m u s t  n o t  b e  f o r g o t t e n  
t h a t  u l t i m a t e  s u c c e s s  d e p e n d s  u p o n  t h e s e  i m p o n d e r a b l e  h u m a n  f a c t o r s .  
	
1 . 5  	
T h e  p r o b l e m s  o f  c o n t r o l l i n g  o v e r h e a d  c o s t s  i n  t h e  
a i r c r a f t  i n d u s t r y  h a v e  n e v e r  b e e n  s y s t e m a t i c a l l y  
i n v e s t i g a t e d .  
C o n s e q u e n t l y ,  t h e r e  i s  a  d e a r t h  o f  l i t e r a t u r e  o n  t h i s  s u b j e c t .  
R e s e a r c h  i s  a l s o  h a m p e r e d  b y  t h e  a b s e n c e  o f  t h e  b a s i c  d a t a  o n  
w h i c h  a n y  e x t e n s i v e  r e s e a r c h  m u s t  p r o c e e d .  V e r y  l i t t l e  o f  v a l u e  
c o n c e r n i n g  t h e  i n t e r n a l  o p e r a t i o n s  o f  a n y  f i r m s  i n  t h e  i n d u s t r y  
c a n  b e  o b t a i n e d  f r o m  t h e  A n n u a l  R e p o r t s  a n d  A c c o u n t s  p r e s e n t e d  
b y  t h e  D i r e c t o r s ,  w h i c h  i s  t h e  o n l y  p u b l i s h e d  s o u r c e  o f  i n f o r m a t i o n .  
T h i s  p a p e r  i s ,  t h e r e f o r e ,  c o n f i n e d  t o  t h e  
a n a l y s i s  o f  
b r o a d  r e q u i r e m e n t s  a n d  t h e  d e v e l o p m e n t  o f  a n  o u t l i n e  s y s t e m  w h i c h  
w o u l d  n o t  o n l y  p r o v i d e  c o n t r o l  b u t  a l s o  p r o v i d e  c o m p a r a b l e  d a t a  
w h i c h  i f  m a d e  a v a i l a b l e  w o u l d  f o r m  t h e  b a s i s  f o r  s u b s e q u e n t  
r e s e a r c h .  
S E C T I O N  2   
M a i n  C h a r a c t e r i s t i c s  o f  A i r c r a f t  M a n u f a c t u r e   
C o n t r i b u t i n g  t o  t h e  H i g h  C o s t  o f  t h e  P r o d u c t   
	
2 . 0  
	
T h e  f e a t u r e s  w h i c h  c o n t r i b u t e  t o  h i g h  c o s t  i n  a i r c r a f t  
m a n u f a c t u r e  m a y  b e  c o n v e n i e n t l y  d e s c r i b e d  u n d e r  f o u r  h e a d i n g s .  
a )  T h e  s e v e r e  f l u c t u a t i o n s  i n  a i r c r a f t  r e q u i r e m e n t s  
b e t w e e n  w a r  a n d  p e a c e .  
b )  T h e  r a p i d l y  c h a n g i n g  c h a r a c t e r  o f  t h e  p r o d u c t .  
c )  
T h e  h i g h  d e g r e e  o f  t e c h n i c a l  e x c e l l e n c e  a n d  c o m p l e x i t y  
i n h e r e n t  i n  a i r f r a m e  r e q u i r e m e n t s .  
d )  
T h e  c o n t r a c t  s y s t e m  o f  p u r c h a s e .  
2 . 1  F l u c t u a t i o n s  i n  D e m a n d  
	
2 . 1 1  	
A t  t h e  b e g i n n i n g  o f  t h i s  c e n t u r y  t h e  a e r o p l a n e  w a s  
m e r e l y  a  n o v e l t y  a n d  t h e  a i r c r a f t  i n d u s t r y  a s  s u c h  w a s  n o n -
e x i s t e n t .  F o r t y  y e a r s  l a t e r ,  s o o n  a f t e r  t h e  c o m m e n c e m e n t  o f  
W o r l d  W a r  I I
,  t h e  a i r c r a f t  i n d u s t r y  h a d  b e c o m e  t h e  l a r g e s t  s i n g l e  
i n d u s t r y  i n  t h e  c o u n t r y .  A n  e x p a n s i o n  o f  t h i s  m a g n i t u d e  w o u l d  
h a v e  b e e n  a  g r e a t  a c h i e v e m e n t  h a d  i t  b e e n  a  p r o c e s s  o f  g r a d u a l  
d e v e l o p m e n t .  U n f o r t u n a t e l y ,  t h i s  w a s  n o t  t h e  c a s e .  T h e  f i r s t  
g r e a t  e x p a n s i o n  t o o k  p l a c e  u n d e r  t h e  s t i m u l u s  o f  W o r l d  W a r  I ,  a n d  
a l t h o u g h  t h e  a e r o p l a n e  w a s  a t  t h a t  t i m e  o n l y  i n  a n  e l e m e n t a r y  
s t a g e  o f  d e v e l o p m e n t ,  t h e  q u a n t i t y  o f  a i r c r a f t  p r o d u c e d  w a s  
c o n s i d e r a b l e .  A f t e r  t h e  m a r ,  h o w e v e r ,  r e q u i r e m e n t s  f o r  a i r c r a f t  
w e r e  v e r y  s m a l l ,  s u p p l y i n g  o n l y  l i m i t e d  q u a n t i t i e s  f o r  r e - e q u i p -
m e n t  o f  t h e  R o y a l  A i r  F o r c e  a n d  t h e  s m a l l  c i v i l i a n  d e m a n d s .  F r o m  
1 9 3 5  
o n w a r d s  u n t i l  t h e  e n d  o f  W o r l d  W a r  I I ,  t h e  i n d u s t r y  a g a i n  
u n d e r w e n t  a  v a s t  e x p a n s i o n  p r o g r a m m e .  
A t  t h e  e n d  o f  W o r l d  W a r  I I ,  a l t h o u g h  r e s e a r c h  p r o g r a m m e s  
-6- 
were maintained at a high level, production contracts were forth-
coming only for limited airline requirements and 
	
re- 
equipment, until the present re-armament programme camuenced. 
The magnitude of the fluctuations is well illustrated by the 
example of a typical company which achieved a war time peak labour 
force of 14,000 (neglecting a considerable amount of sub-contract 
work) which fell to 3,4.00 in the immediate post war period, in 
spite of continued production orders for the R.A.F. 
2.12 	 In view of these rapid expansions and contractions, it 
is not surprising that improvements in operating efficiency have 
been slow in development and that the current rate of overhead 
cost should be in the region of two and a half to three. 
 times 
the cost of direct labour. During periods when operating at 
partial capacity it has been essential to maintain a war potential 
of plant, equipment and skilled labour in order to ensure a rapid 
expansion in times of national emergency. When peak output has 
been achieveC_ it has followed a rapid expansion and has never 
been maintained for a sufficiently long period to ensure maximum 
efficiency; especially since high output has always coincided 
with a national emergency when low costs have been of-secondnry 
importance to high production. However, with the increasing 
cost of aircraft, the problems of cost reduction must assume a 
new significance, since this country with its limited labour force 
and dwindling resources may find its output limited severely by 
the excessive cost of modern aircraft in both man-hours and money. 
2.13 	 This problem of fluctuating output may remain a feature 
of the aircraft industry for many years, but the cost burden which 
it entails may be substantially reduced by good organisation and 
anticipation of future demands by management. 
2.14 
	
The only forseeable solution to the problem of a stable 
level of output appears to lie in the increased popularisation 
of air travel. If peace time civilian requirements were to expand 
to many times the present level, an effective production nucleus 
would be maintained and the transfer to war production would not 
present an appreciably greater difficulty than that at present 
faced by the motor industry. The lead which this country has 
gained in jet liner design and the possibilities which the 
exploitation of this advantage opens up, offer the best hope of 
a satisfactory solution. 
2.20 The Changing Nature of the Product 
The changing character of aircraft may be considered 
under three headings. 
a) Revolutionary changes in production requirements and 
techniques. 
b) Changes of aircraft type. 
c) Modification to aircraft of standard type. 
- 7 -  
2 . 2 1  R e v o l u t i o n a r y  c h a n g e s  i n  p r o d u c t i o n  r e q u i r e m e n t s  a n d  
t e c h n i q u e s ,  
	
2 . 2 1 1  	 S i n c e  i t s  i n c e p t i o n  a t  t h e  b e g i n n i n g  o f  t h i s  c e n t u r y  
t h e  a e r o p l a n e  h a s  p a s s e d  t h r o u g h  t h r e e  d i s t i n c t  s t a g e s  o f  d e v e l -
o p m e n t .  L u r i n g  t h e  f i r s t  p e r i o d  l a s t i n g  u n t i l  t h e  e a r l y  1 9 3 0 ' s ,  
a i r c r a f t  w e r e  m o s t l y  b i p l a n e s  o f  f a b r i c  c o v e r e d  w o o d e n  c o n s t r u c -
t i o n .  T h i s  f o r m  o f  c o n s t r u c t i o n  w a s  f o l l o w e d  b y  a l l - m e t a l  
a i r c r a f t  o f  m o n o c o q u e  s t r u c t u r e .  T h e  t h i r d  c h a n g e  w a s  p r o d u c e d  
b y  t h e  i n t r o d u c t i o n  o f  t h e  a i r c r a f t  g a s  t u r b i n e  e n a b l i n g  t h e  
a c h i e v e m e n t  o f  h i g h  s p e e d s  h i t h e r t o  u n o b t a i n a b l e  a n d  r e q u i r i n g  
f a r  c l o s e r  p r o d u c t i o n  t o l e r a n c e s ,  e s p e c i a l l y  o f  w i n g s .  E a c h  
o f  t h e s e  a d v a n c e s  i n  s t r u c t u r a l  m e t h o d s  h a s  p r o d u c e d  p r o f o u n d  
m o d i f i c a t i o n s  t o  p r o d u c t i o n  t e c h n i q u e s  a n d  t h e  t y p e  a n d  g r a d e  o f  
l a b o u r  r e q u i r e d .  T h i s  a g a i n ,  i s  i n  s h a r p  c o n t r a s t  w i t h  t h e  
m o t o r  i n d u s t r y  w h i c h  h a s  f o l l o w e d  a  p a t h  o f  s t e a d y  p r o g r e s s  
u n p u n c t u a t e d  b y  s u d d e n  r e v o l u t i o n s  i n  d e s i g n  t e c h n i q u e .  T h e  
i m p o r t a n t  i n f l u e n c e  o f  t h e  a b o v e  o n  c o s t i n g  i s  t h a t  c o s t  d a t a  
f o r  o n e  p e r i o d  a r e  i n v a l i d  f o r  c o m p a r i s o n  w i t h  p r e v i o u s  p e r i o d s  
d u e  t o  t h e  a l t e r e d  c o n d i t i o n s .  
2 . 2 2  C h a n g e s  o f  A i r c r a f t  t y p e .  
	
2 . 2 2 0  	
A d v a n c e  i n  a e r o n a u t i c a l  r e s e a r c h  h a s  b e e n  s o  r a p i d  t h a t  
w i t h i n  t h r e e  o r  f o u r  y e a r s  o f  b e i n g  p u t  i n t o  p r o d u c t i o n  a n  a i r -
c r a f t  d e s i g n  b e c o m e s  o b s o l e s c e n t .  T h i s  r e d u c e s  t h e  l e n g t h  o f  
p r o d u c t i o n  r u n s  w h i c h  c a n  b e  a c h i e v e d  o n  a n y  o n e  t y p e .  
	
2 . 2 2 1  
	
H e r e  a g a i n ,  o n e  m e e t s  s e v e r a l  f a c t o r s  c o n t r i b u t i n g  t o  
h i g h  c o s t .  F i r s t l y ,  t h e r e  i s  i n i t i a l  h i g h  c o s t  o f  j i g s  a n d  
t o o l s ,  w h i c h  i s  i n c r e a s i n g  r a p i d l y ,  s i n c e  t h e  a c c u r a c y  o f  t h e  
p r o f i l e s  r e q u i r e d  o n  m o d e r n  h i g h - s p e e d  a i r c r a f t  r e q u i r e s  a  g r e a t  
a m o u n t  o f  a c c u r a t e  a n d  e x p e n s i v e  j i g g i n g .  W h e n  t h e s e  t o o l i n g  
c o s t s  a r e  a m o r t i s e d  o v e r  o n l y  a  l i m i t e d  n u m b e r  o f  a i r c r a f t ,  t h e y  
b e c o m e  a n  a p p r e c i a b l e  p r o p o r t i o n  o f  t h e  t o t a l  c o s t .  S i m i l a r l y ,  
f o r  s m a l l  p r o d u c t i o n  p r o g r a m m e s  o n  o n e  t y p e  i t  m a y  b e c o m e  
u n e c o n o m i c a l  t o  u s e  t h e  s a m e  d e g r e e  o f  j i g g i n g  w h i c h  c o u l d  b e  
i n s t a l l e d  f o r  h i g h e r  p r o d u c t i o n .  
	
2 . 2 2 2  	
S e c o n d l y ,  t h e  n u m b e r  o f  m a n  h o u r s  r e q u i r e d  t o  p r o d u c e  
a n y  o n e  a i r c r a f t  d e c r e a s e s  w i t h  t h e  c u m u l a t i v e  n u m b e r  o f  a i r c r a f t  
p r o d u c e d  a c c o r d i n g  t o  t h e  w e l l  k n o w n  " 8 0 %  L a w " .  W i t h  a  l i m i t e d  
p r o d u c t i o n  a  f a c t o r y  i s  a l w a y s  o p e r a t i n g  a t  t h e  e n d  o f  t h e  c u r v e  
w h e n  t h e  d i r e c t  l a b o u r  r e q u i r e m e n t s  a r e  h i g h ,  g i v i n g  r i s e  t o  
d i r e c t  l a b o u r  c o s t s  w h i c h  w o u l d  p r o g r e s s i v e l y  d e c r e a s e  w e r e  
p r o d u c t i o n  n o t  c u r t a i l e d  a t  a n  e a r l y  s t a g e .  
	
2 . 2 2 3  	
T h i r d l y ,  w h e r e  p r o d u c t i o n  o n  a n y  t y p e  o f  a i r c r a f t  i s  
m a i n t a i n e d  f o r  o n l y  a  s h o r t  p e r i o d ,  c o n d i t i o n s  h a v e  n o  o p p o r t u n i t y  
o f  b e c o m i n g  s t a b i l i s e d .  C o n s e q u e n t l y ,  t h e  s e t t i n g  o f  c o s t  
s t a n d a r d s  f o r  c o n t r o l  p u r p o s e s  i s  t h e r e b y  m a d e  m o r e  d i f f i c u l t .  
	
2 . 2 2 4  	
A s  y e t  t h e r e  a r e  n o  i n d i c a t i o n s  o f  s l a c k e n i n g  i n  t h e  
t e m p o  o f  a d v a n c e  i n  a e r o n a u t i c a l  s c i e n c e .  C o n s e q u e n t l y  t h e r e  
i s  n o  r e a s o n  t o  s u p p o s e  t h a t  a n y  g i v e n  a i r c r a f t  t y p e  w i l l  b e  
c a l l e d  u p o n  t o  g i v e  g r e a t e r  l e n g t h  o f  s e r v i c e  t h a n  i n  t h e  p a s t ,  
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and that aircraft manufacturers must continue to cater for a 
complete change in the types manufactured at frequent intervals. 
Nevertheless, there is scope for the reduction of cost in this 
field by cheaper jigging and better cost control. 
2.23 Modifications  
2.231 	 Owing to the rapid advances in aeronautical research 
and changing service requirements, an aircraft type undergoes a 
number of modifications during the course of production. 
	 The 
range of modifications required may vary from major redesign of 
structural components at one extreme, to minor changes to interior 
furnishings at the other. Nevertheless, over a period of 
several years, the number of modifications to one aircraft type 
may be numbered in thousands. In one large aircraft factory in 
this country it is claimed that no two identical aeroplanes had 
been produced over a period of ten years. Although this is an 
exceptional example, it does illustrate the vital influence of 
modifications on production programmes. 
2.232 	 The cost of a modification furthermore, cannot be 
measured solely in direct man hours and services required to 
effect it. Through disruption of the smooth flow of production, 
the setting of efficiency criteria becomes exceedingly difficult 
and where the product is varying the establishment of standard 
costs ceases to becane an exact system of cost control. Con-
sequently, although the true cost of carrying out mcc9if'ications 
is impossible to establish, it is nevertheless appreciable. 
2.233 	 This problem is one which should receive considerable 
consideration. It is worthy of note that during the World War 
II, Modification Centres were established in the U.S.A. where 
modifications were carried out on standard airframes produced by 
the manufacturers. This enabled a much stricter control to be 
maintained in the manufacturing concern, with consequent high 
efficiency and lower cost. Whether the total cost of manufacture 
and modification centre taken together was reduced has not been 
conclusively established. 
2.3 High Degree of Technical Excellence and Technical Complexity 
of the Product. 
2.31 	 Aircraft sell on their technical excellence almost 
irrespective of cost. This is equally true for both civil and 
military aircraft. The civilian operator is interested in 
purchasing an aircraft which will provide a minimum total 
operating cost during its useful life. Since the initial cost 
of the aircraft is approximately 1Q% of the total operating costs 
of a civilian airliner, small increases in performance soon 
balance the extra initial cost to produce them. Similarly, the 
services require an aircraft superior to that of their opponents, 
and here again small gains in performance produce disproportionate 
results in combat. Consequently, the whole emphasis in the 
aircraft industry has been upon better rather than cheaper air-
craft. Although technical progress must continue unhindered, it 
is essential that more attention should new be paid to cost 
reduction. 
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2 . 3 2  	
A  m o d e r n  a e r o p l a n e  c o n t a i n s  s e v e r a l  h u n d r e d  t h o u s a n d  
d i s t i n c t  p a r t s ,  a l l  p r o d u c e d  t o  a  h i g h  d e g r e e  o f  a c c u r a c y  f r o m  
e x p e n s i v e  m a t e r i a l .  C o n s e q u e n t l y ,  a  m a c h i n e  o p e r a t o r  w i l l  
p r o d u c e  b a t c h e s  o f  d i f f e r e n t  c o m p o n e n t s  r a t h e r  t h a n  s p e n d  a l l  
h i s  t i m e  c a r r y i n g  o u t  t h e  s a m e  o p e r a t i o n  o n  t h e  s a m e  p a r t .  T h i s  
e n t a i l s  t h e  a b s o r p t i o n  o f  m u c h  l a b o u r  i n  s e t t i n g  o p e r a t i o n s ,  
w h i c h  i n  s o m e  c a s e s  m a y  a c t u a l l y  e x c e e d  t h e  t o t a l  m a c h i n i n g  t i m e .  
T h i s  i s  a n  u n a v o i d a b l e  c h a r a c t e r i s t i c  o f  t h e  a i r c r a f t  i n d u s t r y .  
G r e a t e r  s t a n d a r d i s a t i o n  o f  p a r t s  w o u l d  l e a d  t o  c o n s i d e r a b l e  
e c o n o m i e s  b u t  t h e  p r a c t i c a b i l i t y  o f  s t a n d a r d i s a t i o n  i s  c o n s i d e r e d  
r e m o t e  b y  a i r c r a f t  d e s i g n e r s .   A l t h o u g h  t h e  p r o b l e m  o f  a i r c r a f t  
d e s i g n ,  a l r e a d y  f o r m i d a b l e ,  w o u l d  b e  c o n s i d e r a b l y  i n c r e a s e d  i f  
a n  a t t e m p t  w a s  m a d e  f o r  f u r t h e r  s t a n d a r d i s a t i o n ,  i t  i s  c o n s i d e r e d  
t h a t  t h i s  s u b j e c t  i s  w o r t h y  o f  d e t a i l e d  e x a m i n a t i o n  d u e  t o  t h e  
e c o n o m i e s  w h i c h  c o u l d  b e  a c h i e v e d .  
2 . 4  
C o n t r a c t  S y s t e m  o f  P r o c u r e m e n t   
2 . 4 . 1  	
T h e  c o s t  o f  t h e  m o d e r n  a e r o p l a n e  i s  s o  g r e a t  t h a t  i t  
w o u l d  b e  b e y o n d  t h e  r e s o u r c e s  o f  a n  a i r c r a f t  c o m p a n y  t o  e m b a r k  
u p o n  a  p r o d u c t i o n  p r o g r a m m e ,  u n l e s s  f i r m  c o n t r a c t s  w e r e  f i r s t  
e s t a b l i s h e d  t o  c o v e r  t h e  e x p e r i m e n t a l ,  j i g g i n g ,  a n d  e v e n t u a l  
p r o d u c t i o n  c o s t s .  
2 . 4 2  
	
T h e  p r o c e s s  o f  p r i c e  e s t a b l i s h m e n t  r u n s  s o m e w h a t  a f t e r  
t h e  f o l l o w i n g  m a n n e r .  A i r c r a f t  h a v i n g  n o  r e c o g n i s e d  m a r k e t  
p r i c e  a s  w i t h  o t h e r  p r o d u c t s ,  t h e  p r i c e  m u s t  b e  f i x e d  b y  a g r e e -
m e n t  b e t w e e n  t h e  p u r c h a s e r  a n d  t h e  p r o d u c e r .  T h e  p u r c h a s e r  i n  
t h i s  c o u n t r y  i s  n o r m a l l y  t h e  S t a t e ,  a c t i n g  e i t h e r  t h r o u g h  t h e  
M i n i s t r y  o f  S u p p l y  o r  t h e  o p e r a t i n g  c o r p o r a t i o n s .  I n  o r d e r  t o  
e s t a b l i s h  a  f a i r  p r i c e  t h e  p u r c h a s e r  m u s t  h a v e  a v a i l a b l e  t o  h i m  
s o m e  b a s i s  f o r  e s t i m a t i n g  t h e  c o s t  t o  t h e  p r o d u c e r .  T h i s  t a k e s  
t h e  f o r m  o f  v i e w i n g  t h e  f i r m ' s  d r a w i n g s  a n d  e s t i m a t i n g  t h e  
d i r e c t  l a b o u r  a n d  m a t e r i a l s  r e q u i r e d .  T h e  m a n u f a c t u r e r  a l s o  
h a s  a n  e s t i m a t e  f o r  t h e  r e q u i r e m e n t s  o f  d i r e c t  l a b o u r  a n d  
m a t e r i a l s  a n d  i t  i s  t h u s  p o s s i b l e  f o r  t h e  t w o  i n t e r e s t e d  p a r t i e s  
t o  n e g o t i a t e  a  f i g u r e  f o r  t h e s e  i t e m s  t o  b e  i n c l u d e d  i n  t h e  f i n a l  
p r i c e .  O v e r h e a d  c o s t s  a r e  a p p l i e d  a s  a  p e r c e n t a g e  t o  t h e  d i r e c t  
l a b o u r ,  o n  t h e  b a s i s  o f  p r e v i o u s  o v e r h e a d  c o s t s  a n d  e s t i m a t e d  
p r o d u c t i o n .  
2 . 4 3  	
O n  t h i s  b a s i s  i t  c a n  b e  s e e n  t h a t  p r o v i d e d  a  m a n u f a c -  
t u r e r  d o e s  n o t  b e c o m e  l e s s  e f f i c i e n t  t h a n  p r e v i o u s l y ,  h e  i s  
b o u n d  t o  m a k e  a  m a r g i n  o f  p r o f i t .  I t  h a s  b e e n  n e c e s s a r y  t o  
g e n e r a l i s e  o n  t h i s  s u b j e c t ,  a n d  i t  i s  n o t  
'
e a s y  t o  v i s u a l i s e  a n  
a l t e r n a t i v e  m e t h o d .  o f  p r i c e  e s t a b l i s h m e n t .  
	
N e v e r t h e l e s s ,  t h e r e  i s  
l i t t l e  i n c e n t i v e  u n d e r  t h i s  s y s t e m  f o r  t h e  m a n u f a c t u r e r  t o  r e d u c e  n i s  c o s t s .  
•  D u r i n g  W o r l d  W a r  I I  t h e r e  o p e r a t e d  a  s c h e m e  k n o w n  a s  t h e  
" M c C l i n t o c k  A g r e e m e n t "  b y  w h i c h  a n  a i r c r a f t  f i r m  c o u l d  e a r n  a  
" b o n u s "  b y  p r o d u c i n g  t h e  w o r k  i n  l e s s  t h a n  e s t i m a t e d  t i m e ,  
m u c h  a s  a  p i e c e w o r k e r  i n  t h e  f a c t o r y .  B u t  t h i s  s c h e m e ,  l i k e  
a n y  o t h e r  p i e c e w o r k  s c h e m e ,  r e q u i r e s  q u a n t i t y  p r o d u c t i o n  t o  
o p e r a t e  s u c c e s s f u l l y .  I t  i s  n o t  s u r p r i s i n g ,  t h e r e f o r e ,  t h a t  
i n  t h e  i m m e d i a t e  p o s t - w a r  p e r i o d  t h e  M c C l i n t o c k  s c h e m e  b e c a m e  
i n o p e r a t i v e .  
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2.5 Summary 
In this section the chief characteristics of the air-
craft industry contributing to the high cost of aircraft have 
been briefly described. Although many of these features must 
be accepted as inevitable much can be done to reduce the 
incidence of these costs if they are examined critically. In a 
later section it will be seen how the factors described here may 
be catered for in an adequate system of cost control. 
SECTION 3  
General Disc,Jssion of Overhead Costs  
and the Determination of Controllable Factors  
3.1 Classification of Overhead Cost  
	
3.11 	 Overhead costs are normally treated as if they were 
divisible classes; fixed overhead costs and variable overhead 
costs. Fixed costs are defined as those which undergo no 
variation with changes in volume of production. They are 
alternatively referred to as 'residual costs' since they are the 
proportion of the total cost which would have to be borne by the 
company, even if output were to fall to zero. Conversely, 
variable costs are those which vary in direct sympathy with the 
volume of production and would not be incurred were there no 
production at all. 
	
3.12 	 In cost accounting literature reference is also often 
made to what are termed 'semi-variable' costs. This classifi-
cation is introduced to overcome a difficulty often met with in 
practical accountancy, when an accounting item of cost contains 
elements that are partially fixed and partially variable. 
Maintenance costs may well be such an item, since they are partly 
entailed by routine maintenance of plant and equipment (fixed 
cost) and partly due to repair work caused by the breakdown of 
production machines (variable cost). In all such cases it is 
theoretically possible, although not economically practical, to 
break down these semi-variable items into their elements of 
fixed and variable cost. Consequently, the expression 'semi-
variable' cost will not be used in the ensuing discussion. 
3.2 Fixed Overhead Costs  
	
3.21 	 The term 'fixed cost' may easily leaa to misconceptions 
as to its implications unless fully understood. In this respect 
the name 'residual cost' is preferable since it gives a far 
clearer insight into the true nature of these costs. Over a 
short accounting period fixed costs may truly be fixed, but over 
a longer . period they do varyt  as a result of expansion (or, less 
frequently, contraction) of the productive capacity in terms of 
machines, equipment and productive facilities provided. These 
variations are not, however, strictly variable with the volume 
of production, although the fixed overhead costs will be greater 
for increased potential volume of production. Iv must be 
e m p h a s i s e d  t h a t  o w i n g  t o  t h e  v a r i a b l e  n a t u r e  o f  t h e s e ,  t h e y  a r e  
c o n t r o l l a b l e .  
. 3 . 2 2  	 T h e  i n d u s t r i a l i s a t i o n  w h i c h  h a s  b e e n  t a k i n g  p l a c e  
t h r o u g h o u t  t h e  w o r l d  d u r i n g  t h e  l a s t  t w o  c e n t u r i e s  h a s  b e e n  
p r i m a r i l y  b r o u g h t  a b o u t  b y  t h e  r e p l a c e m e n t  o f  s k i l l e d  m a n u a l  
l a b o u r  b y  m a c h i n e r y ,  r e q u i r i n g  l e s s  s k i l l e d  l a b o u r ,  f o r  i t s  
o p e r a t i o n .  E x p r e s s e d  a l t e r n a t i v e l y ,  t h i s  p r o c e s s  m a y  b e  s a i d  
t o  h a v e  r e d u c e d  d i r e c t  l a b o u r  c o s t s ,  b y  r e p l a c i n g  l a b o u r  b y  
m a c h i n e r y ,  w h i c h  e n t a i l s  a n  i n c r e a s e  i n  o v e r h e a d  c o s t s ,  t h e  m a j o r  
p o r t i o n  o f  w h i c h  i s  a  f i x e d  c o s t .  A l t h o u g h  g r e a t  p r o g r e s s  i n  
c h e a p e n i n g  p r o d u c t i o n  h a s  r e s u l t e d  a n d  w i l l  u n d o u b t e d l y  c o n t i n u e  
t o  r e s u l t ,  f r o m  t h e  p r o c e s s  o f  r e p l a c e m e n t  o f  m a n - p o w e r  b y  
m a c h i n e r y ,  t h e  i n c r e a s e  i n  
f i x e d  c o s t s  w h i c h  t h i s  p r o c e s s  e n t a i l s  
i n t r o d u c e s  a n  e l e m e n t  w h i c h  r e q u i r e s  c a r e f u l  a n d  c o n s t a n t  
s c r u t i n y  i f  t h e  b e n e f i t s  o f  m e c h a n i s a t i o n  a r e  t o  b e  e n j o y e d .  
3 . 2 3  	 I n  t h e  e a r l y  y e a r s  o f  i n d u s t r i a l i s a t i o n ,  w h e n  t h e  
e c o n o m i e s  i n  l a b o u r  c o s t  w e r e  v a s t l y  g r e a t e r  t h a n  t h e  d e p r e c i a t i o n  
a n d  o p e r a t i n g  c o s t s  o f  t h e  m a c h i n e r y ,  t h e  p r o c e s s  o f  m e c h a n i s a t i o n  
c o u l d  b e  c a r r i e d  o u t  i n d i s c r i m i n a t e l y  w i t h o u t  a n y  r e a l  d a n g e r  o f  
l o s s e s  b e i n g  i n c u r r e d .  N o w a d a y s ,  h o w e v e r ,  t h e  m o s t  p r o f i t a b l e  
f i e l d s  o f  i m p r o v e m e n t  h a v e  b e e n  f u l l y  e x p l o i t e d  a n d  t h e  m a r g i n  
b e t w e e n  t h e  c o s t  o f  o p e r a t i n g  o l d e r  m a c h i n e r y  a n d  n e w  l a b o u r  
s a v i n g  e q u i p m e n t  h a s  d e c r e a s e d ,  i n  s p i t e  o f  t h e  i n c r e a s i n g  c o s t  
o f  l a b o u r .  A l t h o u g h  f u l l  u s e  s h o u l d  b e  m a d e  o f  m o d e r n  a d v a n c e s ,  
a l l  p r o p o s a l s  f o r  n e w  e x p e n d i t u r e  o n  p l a n t  a n d  e q u i p m e n t  n e e d  a  
r i g o r o u s  e x a m i n a t i o n .  
3 . 2 4  	
T h i s  e x a m i n a t i o n  n o r m a l l y  t a k e s  t h e  f o r m  o f  a n  
e n g i n e e r i n g  e c o n o m i c  a n a l y s i s  t o  d e t e r m i n e  w h e t h e r  t h e  e x p e n d i t u r e  
i s  j u s t i f i a b l e  o n  t h e  g r o u n d s  o f  e c o n o m y .  T h i s  p r o b l e m  i s  n o t  
s o  s i m p l e  a s  i t  m i g h t  a t  f i r s t  a p p e a r .  •  I n  o r d e r  t o  m a k e  a n  
a c c u r a t e  a n a l y s i s  t h e  u t i l i s a t i o n  o f  t h e  e q u i p m e n t  m u s t  b e  k n o w n .  
T h e  t r u e  f i g u r e  f o r  t h e  u t i l i s a t i o n  i s  e x t r e m e l y  d i f f i c u l t  t o  
e s t a b l i s h ,  e s p e c i a l l y  i n  t h e  a i r c r a f t  i n d u s t r y  w h e r e  i t  m a y  b e  
v e r y  l o w ,  s i n c e  i t  i s  n o t  t h a t  n u m b e r  o f  h o u r s  f o r  w h i c h  t h e  
m a c h i n e  i s  c a p a b l e  o f  o p e r a t i o n  i n  a  y e a r ,  b u t  t h e  n u m b e r  o f  
o p e r a t i n g  h o u r s  t h a t  t h e  e s t i m a t e d  p r o d u c t i o n  p r o g r a m m e  c a n  
s u p p o r t  i n  a  y e a r .  	 C o n s e q u e n t l y  i t  i s  s e e n  t h a t  a n  a c c u r a t e  
e c o n o m i c  a n a l y s i s  w o u l d  i n v o l v e  a  k n o w l e d g e  o f  t h e  f u t u r e  l e v e l  
o f  p r o d u c t i o n  i n  t h e  c o m p a n y  o v e r  t h e  l i f e  o f  t h e  m a c h i n e r y  ( s a y  
1 0  y e a r s ) .  O w i n g  t o  t h e  f l u c t u a t i n g  n a t u r e  o f  t h e  d e m a n d  i n  t h e  
a i r c r a f t  i n d u s t r y ,  i t  i s  i m p o s s i b l e  t o  e s t i m a t e  f u t u r e  p r o d u c t i o n  
a c c u r a t e l y .  N e v e r t h e l e s s ,  a
.
f i g u r e  f o r  u t i l i s a t i o n  b a s e d  o n  
g o o d  j u d g e m e n t  a n d  a  s o u n d  k n o w l e d g e  o f  c u r r e n t  c o m m e r c i a l  a n d  
i n t e r n a t i o n a l  p r o b l e m s  i s  l e s s  l i k e l y  t o  l e a d  t o  e r r o r  t h a n  a  
f a c i l e  a s s u m p t i o n  o f  f u l l  u t i l i s a t i o n .  
3 . 2 5  	
T h e  d e c i s i o n  t o  p u r c h a s e  n e w  p l a n t  a n d  e q u i p m e n t  s h o u l d  
t h u s  b e  m a d e  a t  t h e  h i E h e s t  p o s s i b l e  l e v e l  o f  m a n a g e m e n t ,  i n  
c o n j u n c t i o n  w i t h  a n  e c o n o m i c  a n a l y s i s  w h i c h  m a y  b e  s u p p l i e d  b y  a  
q u a l i f i e d  e n g i n e e r .  T h e r e  w i l l ,  
h o w e v e r ,  
b e  
e x c e p t i o n s  t o  t h i s  
r u l e  w h e n  t h e  e x i s t i n g  m a c h i n e r y  i s  i n a d e q u a t e  t o  p e r f o r m  t h e  
o p e r a t i o n s  r e q u i r e d  a n d  t e c h n i c a l  c o n s i d e r a t i o n s  m a k e  t h e  p u r c h a s e  
e s s e n t i a l .  
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3.26 	 Control of this aspect of overhead cost is of as great 
importance (if not greater whore flexibility is essential) as in 
any other aspect of cost control. The price of a wrong decision 
affecting fixed overhead is in the form of high costs, which once 
incurred may not be easily reduced owing to their semi-permanent 
nature. 
3.3 Variable Overhead Costs  
	
3.31 	 Items of variable overhead cost are, by definition, 
strictly proportional to the volume of production. Most important 
amongst these is the cost of indirect labour,' which accounts 
for approximately three-fifths of the total overhead cost in the 
aircraft industry. The magnituFe of the indirect labour is such 
that the ratio of indirect to direct labour is of the order of 
60:40. There are, however, certain classes of indirect labour 
which may not be strictly regarded as a variable cost - managerial 
staffs may be regarded as a fixed cost since they are relatively 
stable over normal fluctuations in output, although only a small 
number could be regarded as 'residual'. Small variations in 
output may not always produce the expected change in variable 
overhead cost, due to local over-loading or under-loading of the 
available labour force. 
	
3.32 	 Throughout the industry there has been a growth in the 
size of the indirect labour force during the last fifty years. 
This has followed naturally as a result of the development of 
'division of labour' and specialisation of function, which has 
shifted responsibility for many of the plannini:, operations 
formerly carried out by direct labour on the shop floor, to 
specialised departments. Consequently, progress in the managerial 
field has lead to an increase in the level of variable costs, 
comparable to the increase in fixed costs due to mechanisat ion. 
	
3.33 	 When considering the control of variable overhead costs 
the problem largely reduces to one of ensuring the variable nature 
of indirect labour. The natural tendency is for the indirect 
labour force to increase with increases of output, but to remain 
constant or decrease only slowly when output falls. Consequently, 
during periods of increasing production their justified demands 
for additional staff are met, but during periods of falling output 
this additional staff is retained, due to the difficulty of 
adequate control and the concealment of redundancy, as well as 
natural optimism of better days ahead. 
3.4 Selection of Controllable Factors of Overhead Cost  
	
3.41 	 Since all items of cost are normally taken to be either 
independent of, or strictly proportional to, the volume of 
production, one would expect a straight line relationship between 
total overhead cost and the volume of production (Fig.1). When, 
1 The categories of labour in the aircraft industry classed as 
indirect are enumerated in Appendix I. 
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however, the actual realisation of a company over a number of 
years, is plotted on this basis, the result is a curve of the form 
shown in Fig. 2. The contrast between these two curves is shown 
in Fig. 3, where en ideal theoretical curve and a typical opera-
tion curve are shown together. 
3.42 	 It is seen from Fig. 3 that the actual level of overhead 
costs is appreciably higher than the ideal. The object of a good 
cost system is to bring the actual costs into conformity with the 
ideal. Unfortunately, although it is known that a straight line 
relationship should exist, the actual level of cost obtainable is 
impossible to establish. However, by comparison of these two 
curves it is possible to extract the salient features contributing 
to the higher level of cost which are:- 
a) The level of the fixed (residual) costs OA' is higher 
than the optimum OA. 
b) The slope of A'B' is greater than that of AB, showing 
that the rate of increase of variable overhead with 
production is greater than necessary. 
c) Following the actual figures over a cycle of varying 
production it is seen that there is an appreciable lag 
between changes in volume of production, and the corres-
ponding changes in cost. During increased production 
this lag is not so appreciable, but is very marked 
during periods of decreasing output. This is illustrated 
by considering the overhead costs at volume of production 
x (Fig. 3), where the level of cost is Z' when output 
is falling, but only Z when output is increasing. The 
distance Z'Z is a measure of the additional cost, 
which should be eliminated by the cost control system. 
3.43 Summary 
From the above considerations, it is possible to 
determine four principles for the establishment of a cost control 
system. 
a) An attempt must be made to determine the optimum level 
of overhead costs which the firm may be expected to 
achieve. It has been seen that the ideal level is 
impossible to determine, but by making comparisons 
within the industry it should be possible to evaluate 
the lowest contemporary figures. 
b) The fixed costs should be maintained at the lowest 
figure composible with efficient operation, with 
strictest control being exercised over expenditure on 
plant and equipment. 
c) The rate of variable overhead cost should be reduced by 
increasing the operating efficiency of the company. 
d )  I t  m u s t  b e  e n s u r e d  t h a t . v a r i a b l e  o v e r h e a d  c o s t s  a r e  
s t r i c t l y  v a r i a b l e  w i t h  t h e  v o l u m e  o f  p r o d u c t i o n ,  
e s p e c i a l l y  d u r i n g  p e r i o d s  o f  d e c r e a s i n g  o u t p u t .  
S E C T I O N  
4 _  
S e l e c t i o n  o f  a  B a s i s  f o r  t h e  C o n t r o l  o f   
O v e r h e a d  C o s t s  i n  t h e  A i r c r a f t  I n d u s t r y  
4 . 0  	
I t  w a s  c o n c l u d e d  i n  S e c t i o n  3 ,  t h a t  t o  e n s u r e  a n  
a d e q u a t e  c o n t r o l  o f  o v e r h e a d  c o s t s ,  i t  i s  d e s i r a b l e  t o :  
a )  
D e t e r m i n e  t h e  o p t i m u m  l e v e l  f o r  o v e r h e a d  c o s t s  w h i c h  
s h o u l d  b e  a t t a i n e d  u n d e r  f a v o u r a b l e  c o n d i t i o n s .  
b )  
I n s t a l l  a  s y s t e m  w h i c h  w i l l  e n s u r e  t h e  a t t a i n m e n t  o f  
t h i s  p r e d e t e r m i n e d  l e v e l  b y : -  
i )  
C o n t r o l l i n g  f i x e d  O v e r h e a d  C o s t .  
i i )  
R e d u c i n g  t h e  r a t e  o f  v a r i a b l e  O v e r h e a d  C o s t .  
i i i )  
E n s u r i n g  t h a t  v a r i a b l e  O v e r h e a d  C o s t  i s  d i r e c t l y  
p r o p o r t i o n a l  t o  t h e  v o l u m e  o f  p r o d u c t i o n .  
I t  i s  n o w  p r o p o s e d  t o  d i s c u s s  e a c h  o f  t h e s e  c o n d i t i o n s  
s e p a r a t e l y  a n d  d e t e r m i n e  h o w  t h e y  m a y  b e  b e s t  s a t i s f i e d .  
4 . . 1 0  D e t e r m i n a t i o n  o f  t h e  O p t i m u m  L e v e l  o f  O v e r h e a d  C o s t   
T h e  p r i m a r y  o b j e c t i v e  o f  a  m a n u f a c t u r i n g  c o n c e r n  s h o u l d  
b e  t o  m a n u f a c t u r e  t h e  p r o d u c t  f o r  t h e  m i n i m u m  t o t a l  c o s t  p e r  u n i t .  
T h i s  d o e s  n o t  i m p l y  t h a t  t h e  c o m p a n y  w i t h  t h e  l o w e s t  l e v e l  o f  
o v e r h e a d  c o s t  w i l l  n e c e s s a r i l y  a c h i e v e  t h e  l o w e s t  t o t a l  c o s t  f o r  
t h e  p r o d u c t ,  s i n c e  d i r e c t  c o s t s  a r e  l a r g e l y  r e p l a c e a b l e  b y  o v e r -
h e a d  c o s t .  T h e  s a m e  p r o d u c t  m a y  b e  p r o d u c e d  u n d e r  g r e a t l y  
v a r y i n g  c o n d i t i o n s ,  d e p e n d e n t  u p o n  t h e  d e g r e e  o f  m e c h a n i s a t i o n  
a n d  s p e c i a l i s a t i o n  o f  p l a n n i n g  f u n c t i o n s .  I f  t h e  p r o d u c t  i s  
m a n u f a c t u r e d  b y  s k i l l e d  c r a f t s m e n  u s i n g  f e w  m a c h i n e s ,  t h e  t o t a l  
c o s t  w i l l  b e  h i g h ,  d u e  t o  e x c e s s i v e  d i r e c t  l a b o u r  c o s t s .  C o n -
v e r s e l y ,  i f  t h e  l a b o u r  f o r c e  i s  r e d u c e d  t o  a  m i n i m u m  b y  t h e  
i n s t a l l a t i o n  o f  m a c h i n e r y ,  t h e n  t h e  c o s t  i s  a g a i n  l i k e l y  t o  b e  
h i g h  o w i n g  t o  p r o h i b i t i v e  o v e r h e a d  c o s t s .  B e t w e e n  t h e s e  t w o  
e x t r e m e s  t h e r e  m u s t  e x i s t  a  r a t i o  o f  d i r e c t  c o s t s  t o  o v e r h e a d  
c o s t s  w h i c h  w i l l  g i v e  t h e  l o w e s t  t o t a l  c o s t .  I t  i s  t h i s  
o p t i m u m  c o n d i t i o n  w h i c h  m a n a g e m e n t  i s  u n c o n s c i o u s l y  s t r i v i n g  t o  
d e t e r m i n e .  
I n  a  s t r i c t l y  c o m p e t i t i v e  i n d u s t r y  t h i s  o p t i m u m  
c o n d i t i o n  w i l l  b e  a p p r o a c h e d  b y  a  p r o c e s s  o f  s u c c e s s i v e  a p p r o x -
i m a t i o n .  T h o s e  f i r m s  w i t h  h i g h  c o s t s  w i l l  h a v e  a  l o w  m a r g i n  o f  
p r o f i t  i f  t h e y  a r e  t o  s e l l  a t  a  c o m p e t i t i v e  p r i c e .  C o n s e q u e n t l y ,  
t h e r e  w i l l  b e  a  c o n t i n u o u s  s t r i v i n g  f o r  r e d u c e d  c o s t s  a n d  a n y  
c o m p a n y  f a i l i n g  t o  a c h i e v e  a  s a t i s f a c t o r y  s o l u t i o n  t o  t h i s  p r o b l e m  
w i l l  e v e n t u c l l y  b e  f o r c e d  i n t o  l i q u i d a t i o n ,  o r  a t  b e s t ,  w i l l  e a r n  
o n l y  s m a l l  p r o f i t s .  
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Also, where a standard product is manufactured over a 
number of years, unsatisfactory trends may be detected by com-
parison of present costs with past data. With the accumulated 
data it should be possible to reduce the cost of the article by 
the elimination of inefficiencies and, as experience increases, 
gradually approach the optimum level. 
	
4,11 	 It has been seen that, in a commercial sense, the air- 
craft industry is not competitive, thus those firms with high 
costs do not necessarily find difficulty in obtaining contracts, 
as would be the case in other industries. In fact it is true 
to say that no effective measure exists in the aircraft industry 
by which the performance of one company can be compared with 
another, 
This problem is accentuated by the changing nature of 
aircraft. Cost data derived from different types of aircraft 
are in no way comparable and production runs are so short that 
it is impossible to derive much information of value from cost 
trends. 
	
4.12 	 The whole process in a competitive market may be 
likened to a closed circuit. A company- with high costs finds 
that the consequent high selling price reduces the volume of sales. 
In an effort to rectify this, the company must re-organise and, 
by incorporating all the latest techniques, may well reduce the 
cost of the article below that of its competitors. This, in 
turn, will react upon the competitors, and will engender a con-
tinual striving for reduced costs in the industry, 
In the aircraft industry this circuit is open and 
individual firms are influenced only slightly by economies 
effected elsewhere. 
	
L,13 
	
It is not forseeable that the aircraft industry will 
ever operate in an atmosphere of unbridled competition, for it 
is at best an oligopoly. It is, therefore, necessary to supply 
the impetus which competition provides by some synthetic means. 
This requirement can be supplied by establishing a system for 
the comparison of corresponding statistics throughout the industry. 
This solution is closely related to Productivity Measurement but 
presupposes the availability of the required data. 
	
4.14 	 In brief, it may be said that the determination of the 
optimum level for overhead costs by the normal methods is not 
possible. The nearest approach is given by the best figures 
achieved in the industry. These figures are at present unavail-
able but the desirability of some form of Productivity Measurement 
is clearly indicated. 
4.20 Control of Fixed Overhead Cost  
	
4.21 	 In the general discussion on the aircraft industry it 
was stressed that one of the most important characteristics of 
this industry is the large fluctuation in output. To accommo-
date these fluctuations, the structure of a firm must be 
- 1 7 -  
e x t r e m e l y  f l e x i b l e .  F l e x i b i l i t y  i s ,  h o w e v e r ,  i n d i r e c t l y  
p r o p o r t i o n a l  t o  t h e  m a g n i t u d e  o f  t h e  f i x e d  o r  r e s i d u a l  c o s t s .  
I n  c o n t r a s t ,  t h e  f u l l  e x p l o i t a t i o n  o f  m o d e r n  p r o d u c t i o n  t e c h n i q u e s  
i n v o l v e s  g r e a t  e x p e n d i t u r e  o n  m a c h i n e r y .  T h i s  i s  p a r t i c u l a r l y  
t r u e  o f  t h e  a i r f r a m e  p l a n t  w i t h  i t s  r e q u i r e m e n t s  o f  a  l a r g e  r a n g e  
o f  s p e c i a l i s e d  p l a n t  a n d  e q u i p m e n t .  A n y  s o l u t i o n  m u s t  o f  
n e c e s s i t y  b e  a  c o m p r o m i s e  b e t w e e n  t h e s e  t w o  c o n f l i c t i n g  a i m s .  
4 . 2 2  
	 T h e  s o l u t i o n  o f  t h i s  d i l e f a l l a  l i e s  i n  t h e  m a i n t e n a n c e  o f  
t h e  m i n i m u m  a m o u n t  o f  p l a n t  a n d  e q u i p m e n t  r e q u i r e d  t o  m e e t  t h e  
e s t i m a t e d  f u t u r e  p r o d u c t i o n  w i t h o u t  i m p a i r i n g  t h e  t e c h n i c a l  
e x c e l l e n c e  o f  t h e  a i r c r a f t .  I n  p e r i o d s  o f  l i m i t e d  p r o d u c t i o n  
f u l l  u t i l i s a t i o n  o f  s p e c i a l  m a c h i n e  t o o l s  s u c h  a s  s p a r  m i l l i n g  
m a c h i n e s ,  n o t  e a s i l y  r e p l a c e a b l e ,  c a n n o t  b e  h o p e d  f o r .  H o w e v e r ,  
a  m u c h  h i g h e r  u t i l i s a t i o n  s h o u l d  b e  o b t a i n e d  f r o m  g e n e r a l  p u r p o s e  
m a c h i n e  t o o l s  w h i c h  c a n  b e  p u r c h a s e d  v e r y  e a s i l y  o r  s u p p l e m e n t e d  
b y  s u b - c o n t r a c t  w o r k  d u r i n g  p e r i o d s  o f  h i g h  p r o d u c t i o n .  	
T h e  
n e c e s s i t y  f o r  r e t a i n i n g  a  W a r  P o t e n t i a l  m u s t  b e  r e c o g n i s e d  b u t  
i t  m u s t  b e  e n s u r e d  t h a t  t h e  u n a b s o r b e d  r e s o u r c e s  a r e  b a l a n c e d  i n  
o r d e r  t o  a v o i d  l o c a l  ' b o t t l e n e c k s '  w h e n  e x p a n s i o n  o c c u r s .  
4 . 2 3  
	
S t r i c t  c o n t r o l  s h o u l d  a l s o  b e  m a i n t a i n e d  o n  e x p e n d i t u r e  
o n  n e w  i t e m s  o f  p l a n t  a n d  e q u i p m e n t .  T h i s  c o n t r o l  s h o u l d  b e  a  
f u n c t i o n  o f  t o p  m a n a g e m e n t  t h e  i m p o r t a n c e  o f  w h i c h  c a n n o t  b e  
o v e r s t r e s s e d .  
4 . 3  C o n t r o l  o f  V a r i a b l e  O v e r h e a d  C o s t   
T h e  t w o  p r o b l e m s  o f  r e d u c i n g  
t h e  
l e v e l  o f  v a r i a b l e  o v e r -
h e a d  c o s t s  a n d  o f  e n s u r i n g  t h a t  t h e y  a r e  d i r e c t l y  p r o p o r t i o n a l  t o  
t h e  v o l u m e  o f  o u t p u t ,  a r e  c l o s e l y  a s s o c i a t e d .  T h e y  a r e  b o t h  
l a r g e l y  a  f u n c t i o n  o f  
a )  
T h e  c o s t  c o n t r o l  s y s t e m  i n  o p e r a t i o n  
b )  
T h e  g e n e r a l  l e v e l  o f  o p e r a t i n g  e f f i c i e n c y  
4 . 24
.  
C h o i c e  o f  a  S y s t e m  
 
I t  i s  n o w  n e c e s s a r y  t o  s e l e c t  t h e  s y s t e m  o f  c o s t  
a c c o u n t i n g  w h i c h  w i l l  e n s u r e  t h e  m o s t  e f f e c t i v e  c o n t r o l  i n  t h e  
a i r c r a f t  i n d u s t r y .  
T h e r e  a r e  b a s i c a l l y  f o u r  s y s t e m s  f r o m  w h i c h  
t h i s  c h o i c e  m a y b e  m a d e ,  n a m e l y : -  
a )  
H i s t o r i c a l  C o s t i n g  
b )  M a r g i n a l  C o s t i n g  
c )  
H i g h e r  C o n t r o l  
d )  
B u d g e t a r y  C o n t r o l  a n d  S t a n d a r d  C o s t i n g  
I t  i s  n o t  i n t e n d e d  t o  d e s c r i b e  e a c h  o f  t h e s e  s y s t e m s  
i n  d e t a i l  b u t  m e r e l y  t o  o u t l i n e  t h e i r  c h i e f  c h a r a c t e r i s t i c s  a n d  
s u i t a b i l i t y  f o r  a p p l i c a t i o n  t o  t h e  a i r c r a f t  i n d u s t r y .  
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4.41 Historical Costing 
This is the name generally .civen to the traditional 
method of cost accounting which is now largely being replaced by 
systems designed to give a greater degree of managerial control. 
Historical Costing is concerned solely with the recording of 
actual costs as they occur, and summarising them periodically 
for the preparation of Job Cost Accounts and Overhead Expense 
Accounts. The information is not presented in a form or at a 
time suitable for meeting the requirements of managerial control, 
or forecasting the future costs. 
The inadequacy of this form of Cost accounting is 
generally appreciated in the aircraft industry, although it is 
still the basis for costing in a number of companies. 
4.42 Marginal Costing 
Marginal costing is largely concerned with the differ-
ential costs involved in varying the volume of production. As 
the output of a factory rises the overall cost of the product will 
fall, but it may be necessary to lower the price in order to 
create a sufficient demand to sell the increased output. This 
entails a lower profit per unit sold but if the increase in sales 
is sufficiently large the total profit will be greater. 	 The 
object of a company producing under these conditions is to stab-
ilise its output at a figure which will yield the maximum total 
profit and marginal costing has been developed to provide a 
satisfactory solution to this problem. 
Such a system is ideally suitable for a company which 
is mass producing small articles, for which there is a large 
demand, the size of which is extremely sensitive to price. This 
is clearly unsuitable for the aircraft industry which only 
manufactures under contract. Thus an airframe manufacturing 
company is not a free agent in determining how many aircraft it 
will construct and a system of costing designed to stress the 
sales function is inappropriate. 
4.43 Higher Control  
Higher Control is the name given to what is really a 
moaification and enlargement of historical cost accounting to 
give a degree of managerial control. Monthly statements are 
presented to management giving the current business, technical, 
trading and financial position for the enterprise, based on a 
moving annual total. By studying the trends in these accounts, 
an effective basis of control is established where the product 
and production methods remain sensibly unaltered over a long 
period. 
Although higher control is suitable for a wide range 
of industrial enterprises, it is considered unsuitable for the 
aircraft industry where the changing character of the product 
renders the study of trends relatively valueless. 
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4 . 4 4  B u d g e t a r y  C o n t r o l   
B u d g e t a r y  C o n t r o l  r e l i e s  u p o n  t h e  e x a m i n a t i o n  o f  p a s t  
p e r f o r m a n c e  i n  o r d e r  t o  e s t a b l i s h  b u d g e t s  f o r  f u t u r e  c o s t s  t a k i n g  
i n t o  a c c o u n t  a n y  c i r c u m s t a n c e s  w h i c h  m a y  h a v e  a l t e r e d .  T h e r e -
a f t e r  t h e  a c t u a l  a c h i e v e m e n t  m a y  b e  c o m p a r e d  w i t h  t h e  b u d g e t s  
a n d ,  b y  t h r o w i n g  v a r i a n c e s  i n t o  r e l i e f ,  m a n a g e m e n t  h a s  a  c l e a r  
g u i d e  a s  t o  w h i c h  a s p e c t s  r e q u i r e  u r g e n t  a t t e n t i o n .  B u d g e t s  
m a y  b e  a l t e r e d  d u r i n g  a n  a c c o u n t i n g  p e r i o d  i n  o r d e r  t o  a l l o w  f o r  
m o d i f i c a t i o n s  t o  t h e  p r o d u c t i o n  p r o g r a m m e  w h i c h  w e r e  n o t  
e n v i s a g e d  w h e n  t h e  b u d g e t  f i g u r e s  w e r e  i n i t i a l l y  s e t .  A l t h o u g h  
t h e s e  a l t e r a t i o n s  s h o u l d  b e  a v o i d e d  w h e n e v e r  p o s s i b l e  t h e y  d o  
a l l o w  f o r  t h e  u n p r e d i c t a b l e  n a t u r e  o f  p r o d u c t i o n  p r o g r a m m e s  i n  
t h e  a i r c r a f t  i n d u s t r y .  
F o r  t h e s e  r e a s o n s ,  a n d  o t h e r s  w h i c h  w i l l  b e  n o t e d  l a t e r ,  
B u d g e t a r y  C o n t r o l  i s  c o n s i d e r e d  t o  b e  a d m i r a b l y  s u i t e d  t o  t h e  
r e q u i r e m e n t s  o f  t h e  a i r c r a f t  i n d u s t r y .  
4 . 5  I m p r o v e m e n t  o f  t h e  L e v e l  o f  O p e r a t i n g  E f f i c i e n c y  
	
4 . 5 1  	
W h e n  d i s c u s s i n g  t h e  p r o b l e m s  o f  c o s t  r e d u c t i o n  i t  m u s t  
n o t  b e  f o r g o t t e n  t h a t  c o s t s  a r e  m e r e l y  a  c o n v e n i e n t  u n i v e r s a l  
m e a s u r e  f o r  t h e  n u m e r o u s  a c t i v i t i e s  w h i c h  c o m b i n e  t o  f o r m  a  
l i v i n g  i n d u s t r i a l  u n i t .  H o w e v e r  e f f i c i e n t  a  c o s t  c o n t r o l  s y s t e m  
m a y  b e ,  i t  c a n  o n l y  a t t e m p t  t o  e n s u r e  t h a t  t h e  f r a m e w o r k  w i t h i n  
w h i c h  i t  i s  o p e r a t i n g  i s  c o n t r o l l e d  t o  a  l e v e l ,  d e p e n d e n t  u p o n  
t h e  i n t e r n a l  o r g a n i s a t i o n  o f  t h e  c o m p a n y .  O n l y  i n  e x c e p t i o n a l  
c a s e s  w i l l  i t  b e  p o s s i b l e  f o r  t h e  c o s t  c o n t r o l  s y s t e m  t o  i s o l a t e  
i n h e r e n t  w e a k n e s s  i n  t h e  o r g a n i s a t i o n  a s  i t  e x i s t s .  
	
4 . 5 2  	
T h i s  m a y  b e  s e e n  a s  i t  a f f e c t s  B u d g e t a r y  C o n t r o l  w h i c h  
i s  t h e  s y s t e m  b e s t  s u i t e d  t o  t h e  a i r c r a f t  i n d u s t r y .  B u d g e t s  
m u s t ,  o f  n e c e s s i t y ,  b e  b a s e d  u p o n  p a s t  c o s t  d a t a  a n d ,  c o n s e q u e n t l y ,  
i f  a  c o m p a n y  h a s  b e e n  o p e r a t i n g  a t  a  l o w  l e v e l  o f  e f f i c i e n c y  a n y  
i n e f f i c i e n c i e s  w i l l  t e n d  t o  b e  i n c l u d e d  i n  t h e  b u d g e t s  f o r  f u t u r e  
c o s t s .  T h i s  i s  i n e v i t a b l e  s i n c e  b u d g e t s  m u s t  b e  r e a l i s t i c .  I n  
a  s y s t e m  w h i c h  c o n t r o l s  b y  t h e  ' e x c e p t i o n '  p r i n c i p l e ,  i t  i s  o n l y  
p o s s i b l e  t o  d e t e r m i n e  v a r i a n c e s  f r o m  t h e  g e n e r a l l y  a c c e p t e d  
s t a n d a r d ,  n o t  t o  r e v i s e  t h i s  s t a n d a r d .  N e v e r t h e l e s s ,  a  d y n a m i c  
m a n a g e m e n t  s h o u l d  b e  c o n t i n u a l l y  s t r i v i n g  t o  l o w e r  c o s t s  b y  
i m p r o v e d  e f f i c i e n c y .  I t  i s  t h e r e f o r e ,  n e c e s s a r y  t o  i n v e s t i g a t e  
h o w  t h e  c o n t r o l  s y s t e m  m a y  b e  s u p p l e m e n t e d  i n  o r d e r  t o  e n s u r e  
c o n s t a n t  r e v i e w  o f  t h i s  a s p e c t  o f  a  f i r m ' s  o r g a n i s a t i o n .  
	
4 . 5 3  	
T h e  d u t i e s  o f  a  d e p a r t m e n t a l  m a n a g e r  m a y  b r o a d l y  b e  
d i v i d e d  i n t o  t w o  f u n c t i o n s .  F i r s t l y  h e  i s  d e l e g a t e d  a u t h o r i t y  
t o  e n s u r e  t h e  e f f i c i e n t  f u n c t i o n i n g  o f  t h e  t e c h n i c a l  o p e r a t i o n s  
p e r f o r m e d  i n  t h e  d e p a r t m e n t .  S e c o n d l y ,  h e  i s  a  l i n k  i n  t h e  c h a i n  
o f  c o m m u n i c a t i o n s ,  b o t h  v e r t i c a l l y  u p  t h e  l i n e  o f  a u t h o r i t y  a n d  
h o r i z o n t a l l y  w i t h  o t h e r  d e p a r t m e n t a l  m a n a g e r s  a t  t h e  s a m e  l e v e l .  
•  I n  b o t h  t h e s e  a s p e c t s  i n e f f i c i e n c e s  a r e  l i k e l y  t o  o c c u r .  A  
p e r f e c t  o r g a n i s a t i o n  h a s  n e v e r  e x i s t e d  a n d  m a n a g e m e n t  m u s t  b e  
c o n s t a n t l y  s e a r c h i n g  f o r  i m p r o v e m e n t s .  
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4.54 	 The efficiency of the specialist functions of a 
department is essentially the responsibility of the manager who, 
with his specialised knowledge, must remain the supreme authority 
in that field. Efficiency must rely upon the selection of the 
most suitable personnel to fill managerial positions and the 
replacement of the unsatisfactory. 
There appears to be greater scope for improvements in 
the field of cuununications, where the major inefficiencies are 
most likely to occur. Cumbersome paper work, lack of liaison 
and understanding between departments and the inclination of many 
technicians to shun administrative duties all contribute to 
inefficiencies. 
	
4.55 	 It is considered that these difficulties may be over- 
come in three ways. 
a) The engagement of outside Consultants where a major 
re-organisation is deemed necessary. 
b) The establishment of an Efficiency Section to investi-
gate routine problems. 
c) The establishment of an Economy Committee where senior 
executives may discuss mutual difficulties contributing 
to high costs. 
4.6 Elimination of Lag Between Changes of Output and the  
Associated Changes in Cost  
	
4.61 	 When the volume of production is changing, the effect 
of lag can be catered for in the establishment of variable 
budgets. If the budgets are set accurately and volume variances 
are allowed for, then control should become automatic. It is 
in this aspect of cost control that Budgetary Control is seen to 
the best advantage. 
4.7 Summary 
In this section there has been passed in review the 
measures necessary to achieve adequate control over overhead cost 
and the determination of its optimum level. A choice of systems 
for achieving this end have been considered and a system of 
Budgetary Control has been deemed the most appropriate for the 
purpose. The need for proper channels of authority and alloca-
tion of responsibility for the control of overhead has been 
stressed and the importance of flexibility in the establishment 
of budgets has been noted. It remains for us now to consider 
the foregoing measures more fully in the ensuing section. 
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S E C T I O N  5   
M e a s u r e s  f o r  A c h i e v i n g  t h e  
C o n t r o l  o f  O v e r h e a d  C o s t s   
5 . 0  	
F r a n  t h e  a n a l y s i s  o f  t h e  r e q u i r e m e n t s  f o r  e f f e c t i v e  
c o n t r o l  o f  o v e r h e a d  c o s t s  g i v e n  i n  S e c t i o n  
4 ,  i t  
i s  h e l d  t h a t  a n  
a d e q u a t e  s y s t e m  f o r  t h e  a i r c r a f t  i n d u s t r y  w o u l d  b e  p r o v i d e d  b y  
t h e  f o l l o w i n g  f i v e  m e a s u r e s .  
i )  
P r o d u c t i v i t y  M e a s u r e m e n t ,  a n d  t h e  a d o p t i o n  o f  u n i f o r m  
c o s t i n g  t o  f a c i l i t a t e  c o s t  c o m p a r i s o n s  t h r o u g h o u t  t h e  
i n d u s t r y .  
i i )  
B u d g e t i n g  o f  F i x e d  a n d  V a r i a b l e  O v e r h e a d  e m p l o y i n g  t h e  
F l e x i b l e  B u d g e t  p r i n c i p l e .  
i i i )  
E m p l o y m e n t  o f  I n d u s t r i a l  C o n s u l t a n t s .  
i v )  
E s t a b l i s h m e n t  o f  a n  E c o n o m y  C o m m i t t e e .  
v )  
E s t a b l i s h m e n t  o f  a n  ' O p e r a t i o n a l  R e s e a r c h '  S e c t i o n .  
E a c h  o f  t h e s e  i t e m s  w i l l  n o w  b e  d i s c u s s e d  i n  g r e a t e r  
d e t a i l  i n  o r d e r  t o  e l u c i d a t e  t h e  p r o b l e m s  w h i c h  w i l l  b e  m e t  i n  
t h e i r  a p p l i c a t i o n  a n d  h o w  t h o s e  d i f f i c u l t i e s  m a y b e  o v e r c o m e .  
5 . 1  P r o d u c t i v i t y  M e a s u r e m e n t   
T h e  s t u d y  o f  P r o d u c t i v i t y  M e a s u r e m e n t  i s  a s  y e t  i n  i t s  
e a r l y  s t a g e s .  I t  h a s  b e e n  s e e n  ,  h o w e v e r ,  t h a t  h e r e i n  l i e s  a  
b a s i s  f o r  t h e  c r e a t i o n  o f  a  c o m p e t i t i v e  s p i r i t  f o r  c o s t  r e d u c t i o n  
w h i c h  i s  a t  p r e s e n t  l a c k i n g  i n  t h e  a i r c r a f t  i n d u s t r y .  
I t  i s  c o n v e n i e n t  t o  d i s c u s s  t h i s  s u b j e c t  
u n d e r  t h r e e  
s e p a r a t e  h e a d i n g s : -  
i )  
O v e r a l l  P r o d u c t i v i t y  C o m p a r i s o n s  
i i )  T h e  P r o d u c t i v i t y  o f  D i r e c t  L a b o u r  
i i i )  M o r e  D e t a i l e d  C o m p a r i s o n s  o f  D e p a r t m e n t a l  C o s t s  
5 . 1 1  
O v e r a l l  P r o d u c t i v i t y  M e a s u r e m e n t   
P r o d u c t i v i t y  h a s  b e e n  d e f i n e d  a s  t h e  r a t i o  o f  p r o d u c t i o n  
o f  w e a l t h  ( g o o d s ,  s e r v i c e s  a n d  h u m a n  s a t i s f a c t i o n )  t o  h u m a n  e f f o r t  
e x p e n d e d .  T h e  p r o d u c t i v i t y  o f  a  m a n u f a c t u r i n g  c o n c e r n ,  c o m -
p r i s i n g  a s  i t  d o e s  a l l  d e p a r t m e n t s  a n d  s e r v i c e s ,  i s  e x t r e m e l y  
d i f f i T a t  t o  a s s e s s .  A  f o r m u l a  h a s  b e e n  p r o p o s e d  b y  S i r  E w a r t  
S m i t h  b y  w h i c h  t h e  
p r o d u c t i v i t y  o f  a n y  f i r m  o r  i n d u s t r y  m a y  b e  
1 .  
S e e  ' i l e a s u r e m e n t  o f  t h e  e f f e c t i v e n e s s  o f  t h e  p r o d u c t i o n  u n i t '  
b y  S i r  E w a r t  S m i t h  a n d .  D r .  R .  B e e c h i n g .  B r i t i s h  I n s t i t u t e  o f  
l : a n a g e m e n t ,  W i n t e r  P r o c e e d i n g s  1 ) 4 . 8 / 4 9 ,  N o .  L .  
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measured. He takes into account the sum of all human effort 
embodied in the product, in the form of direct labour and the man 
power equivalent of capital equipment, services rendered and 
changes in raw material. Although the formula expresses the 
requirements of Productivity Measurement satisfactorily, the 
practical obstacles to its application are considerable. 
	
The 
obstacles lie in the difficulty of assessing accurately the man 
power equivalents. In order to achieve an index to express the 
effectiveness of an aircraft manufacturing company, allowance 
would have to be made for the increasing productivity of direct 
labour due solely to the "learning curve" and also for the main-
tenance of War Potential: 
5.12 Departmental Comparisons  
5.120 	 Every firm displays both efficient and inefficient 
features. It is extremely unlikely that the best firm is 
uniformly good or, the worst, uniformly bad. Consequently if 
the sum of the lowest individual departmental costs achieved in 
the industry were Obtained, it would undoubtedly be lower than 
the total cost for the most efficient firm. Although an overall 
productivity measure will show which are the best firms, it will 
riot indicate what could be achieved if the best practices were 
universally adopted. Great value would, therefore, be derived 
from comparisons made at departmental level. 
5.121 	 At present such comparisons are usually impossible and 
where possible would be worthless. The chief difficulties are:- 
a) Lack of standardisation of nomenclature and function of 
departments. 
b) Lack of uniform costing. 
c) Opposition from executives who fear unfavourable com-
parisons and have little faith in the value of 
statistics. 
5.122 	 Much confusion is caused by the different names attached 
to the same functions throughout industry. Such words as 
'planning' and 'production control' are applied to cover a large 
range of differing functions. The desirability of standardising 
such terms is unquestionable and the adoption of a standard 
nomenclature would not entail much difficulty. 
5.123 	 All costing data, in whatever terms it may be collected 
is eventually converted into terms of money. It would, therefore 
be most convenient if such comparisons, as were considered 
desirable, were made on this basis. At present, even amongst 
firms in the same financial group, cost data are prepared on an 
individual basis and are therefore not strictly comparable. The 
adoption of uniform costing would thus be essential before any 
1 	
The work of T.P. Wright in America on productivity of direct 
P.T.O. 
F o o t n o t e  C o n t d .  
l a b o u r  h a s  e s t a b l i s h e d  a  n u m b e r  o f  s t a t i s t i c a l  r e l a t i o n s h i p s  
w h i c h  h a v e  b e e n  v e r i f i e d  b y  e x t e n s i v e  d a t a  c o l l e c t e d  i n  t h e  
U . S . A .  a n d  e l s e w h e r e  d u r i n g  W o r l d  W a r  l l .  T h i s  h a d  a  p r o f o u n d  
e f f e c t  u p o n  m a n a g e m e n t  t h o u g h t  i n  t h e  U . S .  a n d  s t i m u l a t e d  a  
h e a l t h y  r i v a l r y  b e t w e e n  c o m p a n i e s .  T h e  v a l u e  o f  t h i s  w o r k  
i s  p r o b a b l y  n o t  s o  w i d e l y  a p p r e c i a t e d  i n  t h i s  c o u n t r y  a n d  
c o m p a r a b l e  d a t a  
o n  
w h i c h  s i m i l a r  i n v e s t i g a t i o n s  m i g h t  b e  
c o n d u c t e d  i s  n o t  s o  r e a d i l y  a v a i l a b l e .  	 S e e ,   h o w e v e r ,  
 
C o l l e g e  o f  A e r o n a u t i c s  R e p o r t  N O .  3 0 :  
" T h e  T i m e  t o  A c h i e v e  
P e a k  O u t p u t  i n  A i r c r a f t  P r o d u c t i o n "  -  P . J .  S t a n l e y .  
T h e  v a l u e  o f  t h e  r e s u l t s  o b t a i n e d  i n  t h i s  s i n g l e  
f i e l d  j u s t i f y  t h e  d e m a n d  f o r  c o n s i d e r a b l e  r e s e a r c h  i n t o  t h e  
o t h e r  a s p e c t s  o f  a i r c r a f t  m a n u f a c t u r e  w h i c h  h a v e  p r e v i o u s l y  
b e e n  i g n o r e d  o w i n g  t o  t h e i r  a s s u m e d  c o m p l e x i t y  a n d  
u n c o n t r o l l a b i l i t y .  
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detailed cost comparisons were attempted. This would require 
the full co-operation of the accountants throughout the industry, 
although the necessary stimulus could be provided by the Ministry 
of Supply, if it insisted that all figures for overhead cost be 
submitted on a uniform basis. 
	
5.124 	 No insuperable difficulties stand in the way of uniform 
costing in the aircraft industry, although its desirability may, 
in the minds of some accountants, be in doubt. The position 
revealed by cost data, prepared on a comparable basis, is unpre-
dictable and they may well reveal inefficiencies hitherto unsus-
pected. This may well explain much of the opposition, but much 
preliminary work must be undertaken before the installation of 
such a system. Distrust for statistics must also be eradicated 
and the operation of such statistical relationships as the w% 
Law' should be more widely known amongst accountants. 
	
5.13 	 It can be seen from the foregoing discussion that mucla 
research remains to be done before an efficient basis for compar-
isons within the industry will become available. Nevertheless, 
the potential value of such measurements is very great and it is 
strongly recommended that the groundwork necessary for these 
researches, namely standardisation of nomenclature and uniform 
costing be given active consideration. 
5.20 Control of Fixed Cost  
	
5.21 	 It has been seen in previous sections that the flexibility 
of a manufacturing concern is inversely proportional to the level 
of fixed overhead costs and that although the maximum flexibility 
is particularly desirable in the aircraft industry the nature of 
the product militates very strongly against it in practice. It 
is, therefore, imperative that this aspect of control be given 
the most detailed attention, especially during times of expanding 
production, since expenditure on capital items which at that time 
may seem warranted may not be justifiable when the prospects of 
the concern are viewed over a longer period. It cannot be over-
stressed that this problem should be given a large measure of 
attention by the higher levels of management, for not only are 
decisions on this matter of a lasting nature but require a high 
degree of personal judgement. 
	
5.220 	 Control of fixed overhead costs may be exercised in two 
ways:- 
a) Control of expenditure on additional capital items. 
b) Frequent review of items contributing to the present 
level of fixed overhead with a view to the elimination 
of equipment which has become redundant. 
	
5.221 	 To achieve adequate control of expenditure on items of 
capital equipment, all requests for expenditure must be carefully 
vetted by an authority superior to the department requesting it. 
This is especially important in the aircraft industry -where the 
rapid advances made call for continual additions to research 
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e q u i p m e n t .  I t  i s  o f  p r i m a r y  i m p o r t a n c e  t h a t  r e s e a r c h  s h o u l d  i n  
n o  w a y  b e  h a m p e r e d  b y  l a c k  o f  a p p a r a t u s  b u t  g r e a t  d i s c r e t i o n  m u s t  
b e  e x e r c i s e d  b e f o r e  a  d e c i s i o n  b e  g i v e n  w h i c h  i n v o l v e s  t h e  p u r c h a s e  
o f  a n y  a p p a r a t u s  w h i c h  m a y  b e  o f  o n l y  t e m p o r a r y  v a l u e .  A  t e c h -
n i c i a n  w h o  i s  w o r k i n g  o n  a  p a r t i c u l a r  p r o b l e m  f o r  m a n y  m o n t h s  o r  
e v e n  y e a r s  i s  b o u n d  t o  o v e r r a t e  t h e  i m p o r t a n c e  o f  h i s  w o r k  a n d  m a y  
d e m a n d  a p p a r a t u s  f a r  i n  e x c e s s  o f  h i s  b a s i c  r e q u i r e m e n t s .  I t  i s ,  
t h e r e f o r e ,  e x t r e m e l y  i m p o r t a n t  t h a t  t h e  a u t h o r i t y  f o r  t h e  p u r c h a s e  
b e  v e s t e d  i n  a  b o d y  W h i c h  i s  c a p a b l e  o f  v i e w i n g  t h e  p r o p o s a l  i n  
t h e  l i g h t  o f  t h e  o v e r a l l  l o n g - t e r m  p i c t u r e .  
T h i s  d i f f i c u l t y  m a y  b e  o v e r c o m e  i f  a l l  d e p a r t m e n t s  
s u b m i t  a  q u a r t e r l y  b u d g e t  f o r  c a p i t a l  e x p e n d i t u r e ,  b r o k e n  d o w n  
i n t o  i t s  c o m p o n e n t  i t e m s .  T h i s  b u d g e t  s h o u l d  b e  s u b m i t t e d  e i t h e r  
t o  t h e  B o a r d  o f  D i r e c t o r s ,  o r  a  s u b - c o m m i t t e e  a p p o i n t e d  f o r  t h i s  
p u r p o s e ,  f o r  i t s  c o n s i d e r a t i o n  a n d  a p p r o v a l .  L n y  i t e m s  w h i c h  
a r e  c o n s i d e r e d  i n e s s e n t i a l  o r  o f  e x c e s s i v e  c o s t  s h o u l d  b e  t h e  
s u b j e c t  o f  a  s p e c i a l  s c r u t i n y .  T h e  c o m p o s i t i o n  o f  t h e  b o d y  u n d e r -
t a k i n g  t h e  s c r u t i n y  w o u l d  d e p e n d  t o  s o m e  e x t e n t  u p o n  t h e  s t r u c t u r e  
o f  t h e  c o m p a n y ,  b u t  c o u l d  w e l l  b e  a  s u b - c o m m i t t e e  u n d e r  t h e  c h a i r -
m a n s h i p  o f  a  D i r e c t o r  ( n o t  c o n n e c t e d  w i t h  t h e  d e p a r t m e n t  r e q u e s t -
i n g  t h e  e x p e n d i t u k e )  f o r  l a r g e  i t e m s  a n d  t h e  E c o n o m y  C o m m i t t e e  
( s e e  S e c t i o n  5 . 5 )  f o r  l e s s  e x p e n s i v e  i t e m s .  
E c o n o m i c  a n a l y s i s  s u c h  a s  t h a t  o f  t h e  " B r e a k - e v e n "  t y p e  
s h o u l d  b e  u s e d  w h e r e v e r  p o s s i b l e .  T h i s  w o u l d  b e  i m p o s s i b l e  f o r  
r e s e a r c h  e q u i p m e n t ,  w h e r e  t h e  r e t u r n s  a r e  i m m e a s u r a b l e ,  b u t  s h o u l d  
a l w a y s  b e  t h e  c a s e  w i t h  p r o d u c t i o n  m a c h i n e s  u n l e s s  s p e c i a l  t e c h -
n i c a l  c o n s i d e r a t i o n s  m a k e  i t  i m p r a c t i c a b l e .  
5 . 2 2 2  	 I n f o r m a t i o n  a s  t o  t h e  l e v e l  o f  f i x e d  o v e r h e a d  c o s t s  
e x i s t i n g  a t  a n y  t i m e  w o u l d  b e  p r o v i d e d  b y  t h e  C h i e f  A c c o u n t a n t  o r  
C o n t r o l l e r  i n  a c c o r d a n c e  w i t h  t h e  B u d g e t a r y  C o n t r o l  S y s t e m .  
T h e s e  s h o u l d  b e  s c r u t i n i s e d  i n  g r e a t  d e t a i l .  I t  i s  n o r m a l  p r a c -
t i c e  t h a t  t h e  h i g h e r  t h e  l e v e l  o f  m a n a g e m e n t  t h e  l e s s  d e t a i l e d  
a r e  t h e  f i g u r e s  s u b m i t t e d .  D u e  t o  t h e  s p e c i a l  
s i g n i f i c a n c e  o f  
f i x e d  o v e r h e a d  i t  i s  c o n s i d e r e d  t h a t  t h e  f i g u r e s  r e l a t i n g  t o  t h i s  
a s p e c t  o f  c o s t  s h o u l d  b e  i n  f a x  
g r e a t e r  d e t a i l  t h a n  f o r  o t h e r  
i t e m s .  T h e s e  f i g u r e s  s h o u l d  b e  
t h e  r e g u l a r  c o n c e r n  o f  t h e  
E c o n o m y  C o m m i t t e e  r e f e r r e d  t o  a b o v e .  
5 . 3 0  B u d g e t a r y  C o n t r o l   
I t  i s  b e y o n d  t h e  s c o p e  o f  t h i s  p r e s e n t  p a p e r  t o  a t t e m p t  
a  d e t a i l e d  d e s c r i p t i o n  o f  B u d g e t a r y  C o n t r o l ,  w h i c h  i s  a d e q u a t e l y  
c o v e r e d  i n  a c c o u n t a n c y  l i t e r a t u r e .  
A  
g r e a t  d e a l  o f  p r a c t i c a l  
e x p e r i e n c e  h a s  a l s o  b e e n  g a i n e d  f r o m  i t s  a p p l i c a t i o n  t o  a  w i d e  
r a n g e  o f  i n d u s t r i e s .  O w i n g  t o  i t s  a d a p t a b l e  n a t u r e ,  i t  i s  r e a d i l y  
f a s h i o n e d  t o  t h e  r e q u i r e m e n t s  o f  t h e  a i r c r a f t  i n d u s t r y  w i t h o u t  
m a j o r  m o d i f i c a t i o n  t o  t h e  e x i s t i n g  r e p o r t i n g  a n d  c o s t i n g  s y s t e m s .  
C o n s e q u e n t l y ,  t h e  f o l l o w i n g  d i s c u s s i o n  w i l l  b e  m a i n l y  l i m i t e d  t o  
t h e  b a s i c  r e q u i r e m e n t s  o f  
a n y  
c o s t i n g  s y s t e m ,  a n d  t h e  p r e l i m i n a r y  
s t e p s  w h i c h  s h o u l d  b e  t a k e n  w h e n  a p p l y i n g  B u d g e t a r y  C o n t r o l  t o  
e n s u r e  t h a t  t h e s e  r e a u i r e m e n t s  a r e  m e t .  
B u d g e t a r y  C o n t r o l  w i l l  c o v e r  t h e  w h o l e  s c o p e  o f  t h e  
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company, involving direct labour and materials, and overheads 
(both fixed and variable). Nevertheless, its primary function 
is in relation to overhead cost. It may well be maintained 
that even when applied to direct costs it is really dealing with 
an aspect of overhead cost, since any aircraft design has a basic 
requirement of labour and materials, any excesses being due to 
scrap material and parts, and idle time. Since these are a 
direct result of inadequate planning, supervision, or management 
they should be regarded as an overhead. In a well designed 
system of factory accounting scrap material and idle time are 
separately recorded and should be charged as an overhead cost. 
5.310 Factors Involved in Cost Accounting 
The purpose of a-cost accounting system should be to 
provide 'a reliable, detailed, historical record of the facts of 
business, so classified and evaluated as to enable management or 
accountant to rearrange the data, as required by each emergent 
problem.' 
	
In achieving this purpose a costing system serves 
three distinct functions. 
a) Provision of data for financial requirements. 
b) Provision of a basis for effective managerial control. 
c) Co-ordination of routine departmental reports. 
5.311 	 In order to ensure that these functions are fulfilled 
with the maximum effectiveness and economy, there are four 
principles which should be observed. 
a) The costing system should be the main channel of 
communication within the organisation. All information 
collected should provide positive control. Many of 
the returns submitted to management are only of trans-
itory interest, but continue to be submitted long after 
they have ceased to serve a useful purpose. Figures 
should not be presented in excessive detail and those 
provided should be in easily readable form capable of 
rapid assimilation. 
b) As far as possible the costing system should rely upon 
figures normally required for the routine operation of 
the departments concerned. The accumulation of special 
-') data for control purposes is costly, and should be 
avoided wherever possible. 
cf. '  c) Cost data should be rapidly available to ensure adequate 
4 -' control. Contrary to financial accountancy practice, 
N7P 	 speed in presentation is here of greater importance 
ob' 	 than absolute accuracy. 
d) The cost of the control system is itself one of the 
factors involved and should be kept to a minimum. 
* B. Goetz. 	 'Management Planning and .Control'. 
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5 . 3 1 2  	 I t  
m u s t  a l w a y s  b e  b o r n e  i n  m i n d  t h a t  a l t h o u g h  a  
B u d g e t a r y  C o n t r o l  E y : : t e m  m a y  b e  i n s t a l l e d  i n  a c c o r d a n c e  w i t h  t h e  
a b o v e  p r i n c i p l e s ,  i t  m a y  s t i l l  f a i l  t o  a c h i e v e  i t s  p u r p o s e .  
A n  a d e q u a t e  s y s t e m  i s  i n  i t s e l f  n o t  s u f f i c i e n t ;  i t  
m u s t  b e  e f f i c i e n t l y  w o r k e d .  T o  y i e l d  a  d y n a m i c  c o n t r o l  t h e r e  
m u s t  b e  a  t w o - w a y  s y s t e m  o f  c o m m u n i c a t i o n s .  C o s t  d a t a  f o r m  t h e  
b a s i s  o f  r e p o r t s  w h i c h  d r a w  a t t e n t i o n  t o  t h e  n e e d  f o r  a c t i o n ,  
b u t  u n l e s s  t h e y  g i v e  r i s e  t o  d e c i s i o n s  w h i c h  a r e  t r a n s m i t t e d  
b a c k  t h r o u g h  t h e  o r g a n i s a t i o n  
t h e  w h o l e  p u r p o s e  
o f  t h e  d a t a  h a s  
b e e n  l o s t .  
T h e  c o s t  c o n t r o l  s y s t e m  m u s t  a l s o  i n s t i l  a  f e e l i n g  
o f  r e s p o n s i b i l i t y  f o r  c o s t ,  a t  a l l  l e v e l s  o f  t h e  o r g a n i s a t i o n .  
T h i s  a s p e c t  d e p e n d s  u p o n  a  m u l t i t u d e  o f  h u m a n  f a c t o r s ,  b u t  
u n l e s s  
e v e r y o n e  i n  t h e  c o n c e r n  i s  i m b u e d  w i t h  c o s t  c o n s c i o u s n e s s  t h e  
f u l l  v a l u e  o f  B u d g e t a r y  C o n t r o l  v i i  l l  n e v e r  b e  g a i n e d .  
5 . 3 2 0  P r e p a r a t i o n  o f  B u d g e t a r y  C o n t r o l  S y s t e m  
B u d g e t a r y  c o n t r o l  c o n s i s t s  o f  t h r e e  d i s t i n c t  p h a s e s ,  
a )  
A c c u r a t e  r e c o r d i n g  a n d  p r e s e n t a t i o n  o f  c o s t  d a t a .  
b )  
S e t t i n g  o f  B u d g e t s  f o r  s u b s e q u e n t  p e r i o d s .  
c )  
C o m p a r i s o n  o f  a c h i e v e m e n t  w i t h  b u d g e t s .  
	
5 . 3 2 1  	
T h e r e  a r e  t h r e e  s t a g e s  i n  t h e  f i r s t  p h a s e ,  n a m e l y  
r e c o r d i n g ,  t a b u l a t i o n ,  a n d  s u m m a r i s i n g  f o r  p r e s e n t a t i o n  t o  
m a n a g e m e n t .  
T h e  i n t r o d u c t i o n  o f  a  n e w  f o r m  o f  c o s t  c o n t r o l  i s  a  
s u i t a b l e  t i m e  f o r  a n  o v e r h a u l  o f  t h e  c o m m u n i c a t i o n  s y s t e m  t h r o u g h -
o u t  t h e  o r g a n i s a t i o n .  I t  c a n  t h u s  
b e  e n s u r e d  t h a t  t h e  s y s t e m  
i s  e c o n o m i c a l ,  c o n f o r m s  t o  t h e  p r i n c i p l e s  o u t l i n e d  a b o v e  a n d  
m e e t s  t h e  r e q u i r e m e n t s  o f  B u d g e t a r y  C o n t r o l .  I t  i s  p r e f e r a b l e  
t o  r e d e s i g n  i t  i n  i t s  e n t i r e t y  r a t h e r  t h a n  t o  g r a f t  B u d g e t a r y  
C o n t r o l  o n t o  a n  e x i s t i n g  s y s t e m  w h i c h  m a y  s u b s e c u e n t l y  r e q u i r e  
r e v i s i o n .  F o r  t h i s  p u r p o s e  t h e  e m p l o y m e n t  o f  I n d u s t r i a l  C o n -
s u l t a n t s  i s  r e c o m m e n d e d ,  s i n c e  t h e i r  e x p e r i e n c e  a n d  s p e c i a l i s e d  
k n o w l e d g e  i s  l i k e l y  t o  l e a d  t o  t h e  m o s t  s a t i s f a c t o r y  s o l u t i o n .  
T h e  u s e  o f  
H o l l e r i t h  o r  P o w e r s - - S a m a r  T a b u l a t i n g  
M a c h i n e r y  i s  n o w  a l m o s t  u n i v e r s a l  t h r o u g h o u t  t h e  a i r c r a f t  
i n d u s t r y .  I t  i s  t h u s  a  s i m p l e  a n d  s p e e d y  m a t t e r  t o  o b t a i n  t h e  
d a t a  i n  t h e  r e q u i r e d  s u m m a r i s e d  f o r m .  
T h e  s u m m a r i s e d  t o t a l s  m u s t  t h e n  b e  p r e s e n t e d  t o  
m a n a g e m e n t  i n  
a  
f o r m  w h i c h  i s  e a s i l y  a s s i m i l a t e d  a n d  w h e r e  
v a r i a n c e s  f r o m  t h e  b u d g e t  f i g u r e s  a r e  b r o u g h t  i n t o  r e l i e f .  
A t t a c h e d  a t  A p p e n d i x  I I I  i s  a  p o s s i b l e  f o r m  w h i c h  t h e s e  s u m m a r  
i e s  m a y  t a k e ,  s h o w i n g  t h e  m a i n  h e a d i n g s  f o r  a n  
a i r c r a f t  c o m p a n y .  
	
5 . 3 2 2  	
T h e  s e t t i n g  o f  a c c u r a t e  b u d g e t s  i s  t h e  m o s t  d i f f i c u l t  
p r o b l e m  w h i c h  c o n f r o n t s  t h e  C o n t r o l l e r  o r  C h i e f  A c c o u n t a n t .  
-27- 
Before discussing this, however, it is convenient to study the 
relationship between the financial and the cost accounts. This 
may be illustrated by reference to Fig. 4 which shows a simple 
diagrammatic breakdown of overhead cost. 
(i)  
(ii)  
(iii)  
(iv)  
(a) (b) (c) (d) (e) 
Total 
Overhead 
Cost 
DEFT A DEFT B DEFT C TOTAL 
All Depts. 
Expense Item 1 £1,000 £ 
	
500 £ 
	
250 £1,750 
2 £ 	 200 2 	 150 ,7. 50 400 
3 2 	 300 £ 	 600 2 500 £1,400 
TOTAL 
All Expense £1,500 £1,250 2 800 £3,550 
Fig. 4 - Breakdown of Overhead Cost 
The figure of £3,550 is the total overhead cost in the case 
and may be considered to consist of either total expenses 
incurred or total departmental costs. This example is over-
simplified, however, since the experiences during any one period 
are not necessarily embodied in the products of that period, and 
consequently the cost total will not be the same as the expense 
total. This practical difficulty may be overcome by interlocking 
the financial and cost accounts by a Third Entry Journal, or, 
alternatively, by the adoption of an Integrated Accounting System 
employing the control account principle. Management will be 
interested in both these aspects and should require budgets of 
total overhead cost broken down into (a) expense items and (b) 
departmental costs. Departmental managers should only be 
supplied with the total departmental budget broken down into its 
expense items. 
In setting a departmental budget fixed and variable 
costs must be clearly distinguished. The fixed items will 
normally be carried forward unchanged, from one period to the 
next, unless there has been an alteration in capital items. The 
variable costs will require modification to produce a budget 
conforming to the estimated. volume of production. It is thus 
possible to build up the budget by synthesis. A check is 
provided by the plotting of graphs of the form of Fig. 2 which 
can be drawn for any department. By interpolation it is possible 
to obtain a figure for the total departmental cost at that level 
* For a detailed description of Third Entry Method see 
H.A. Simpson. 'Industrial Accountancy'. 
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o f  p r o d u c t i o n ,  w h i c h  s h o u l d  c l o s e l y  a g r e e  w i t h  t h e  t o t a l ,  
p r e v i o u s l y  d e r i v e d  f r o m  t h e  c o s t  i t e m s .  I t  m a y  n o t  b e  e c o n o m -
i c a l  t o  d e t e r m i n e  t h e  e x a c t  a l l o c a t i o n  o f  s o m e  s e r v i c e  c o s t s  
d e p a r t m e n t a l l y  ( e . g .  l i g h t i n g ) .  N e v e r t h e l e s s ,  t h e  i n c l u s i o n  
o f  a n  a p p r o x i m a t e  f i g u r e  f o r  t h e s e  i t e m s  w i l l  d r a w  t h e  a t t e n t i o n  
o f  e x e c u t i v e s  t o  t h e i r  r e s p o n s i b i l i t y  f o r  s u c h  c o s t s .  
A l l  t o o  o f t e n  i t  i s  f o u n d  t h a t  w h e r e  
B u d g e t a r y  C o n t r o l  
i s  b e i n g  a p p l i e d  i n  t h e  a i r c r a f t  i n d u s t r y  a c c u r a t e l y  d e t e r m i n e d  
b u d g e t s  a r e  n o t  c o m p i l e d .  C o n t r o l  c a n n o t  h o p e  t o  b e  e f f e c t i v e  
u n l e s s  t h e  b u d g e t s  a r e  s c i e n t i f i c a l l y  d e t e r m i n e d  a n d  p l u s  v a r -
i a n c e s  a r e  g e n u i n e  i n d i c a t i o n s  o f  i n e f f i c i e n c y  r a t h e r  t h a n  o f  
i n a d e q u a t e  b u d g e t i n g .  
	
5 . 3 2 3  	
A t  t h e  e n d  o f  e a c h  b u d g e t  p e r i o d  t h e  a c t u ' l  a c h i e v e m e n t  
s h o u l d  b e  p r e p a r e d  w i t h  a s  l i t t l e  d e l a y  a s  p o s s i b l e ,  t o  e n a b l e  
p r o m p t  a n d  e f f e c t i v e  a c t i o n  t o  b e  t a k e n  w h e r e  n e e d f u l .  T h e  
e x a c t  l e n g t h  o f  t h e  b u d g e t a r y  p e r i o d  m u s t  b e  d e c i d e d  b y  t h e  c o n -
t r o l l e r  b u t  s h o u l d  b e  a s  s h o r t  a s  p r a c t i c a b l e .  A  w e e k l y  b u d g e t  
w o u l d  b e  i d e a l  b u t  i t  m a y  b e  f o u n d  t h a t  a  m o n t h  i s  t h e  m o s t  
p r a c t i c a b l e  p e r i o d .  I n  a d d i t i o n  t h e r e  s h o u l d  b e  q u a r t e r l y ,  
a n n u a l  a n d  l o n g  t e r m  b u d g e t s  w h i c h  a l t h o u g h  l e s s  a c c u r a t e  a n d  
l e s s  s u i t a b l e  f o r  c o n t r o l  p u r p o s e s  w i l l  p r o v i d e  a  v a l u a b l e  
b a c k g r o u n d  f o r  m a n a g e r i a l  d e c i s i o n s .  
5 . 4  
I n d u s t r i a l  C o n s u l t a n t s  
	
5 . 1 + 0  
	
A  n u m b e r  o f  a i r c r a f t  c o m p a n i e s  h a v e  h a d  r e c o u r s e  t o  
I n d u s t r i a l  C o n s u l t a n t s  w h e r e  r e o r g a n i s a t i o n  o f  t h e  w h o l e  o r  p a r t  
o f  t h e  f i r m ' s  s t r u c t u r e  h a s  a p p e a r e d  d e s i r a b l e .  S u c h  a  c o u r s e  
o f  a c t i o n  i s  d e s i r a b l e  w h e r e  t h e  g e n e r a l  l e v e l  o f  e f f i c i e n c y  i s  
l o w ,  a n d  a  m a j o r  r e o r g a n i s a t i o n  i s  r e q u i r e d .  
	
5 . 4 1  	
M u c h  o f  t h e  s u c c e s s  o b t a i n e d  b y  c o n s u l t a n t s  f r o m  o u t s i d e  
t h e  f i r m  i s  a c h i e v e d  b y  t h e  e s t a b l i s h m e n t  o f  r e c o g n i s e d  p r i n c i p l e s  
i n  t h e  p l a c e  o f  a  h a p h a z a r d  s y s t e m ,  w h i c h  h a s  g r o w n  w i t h  t h e  
c o m p a n y  w i t h o u t  a n y  c o n s c i o u s  p l a n n i n g  e f f o r t .  T h i s  w o r k  i s  o f  
f a r  g r e a t e r  v a l u e  w h e n  e s t a b l i s h i n g  t h e  b r o a d  f r a m e w o r k  o f  a  
s y s t e m  t h a n  w h e n  i t  i s  c o n c e r n e d  w i t h  m i n o r  m o d i f i c a t i o n s  t o  a n  
e x i s t i n g  s y s t e m  w h e r e  a n  i n t i m a t e  k n o w l e d g e  o f  t h e  p a r t i c u l a r  
i n d u s t r y  i s  n e c e s s a r y .  
	
5 . 4 2  	
I t  i s  t h e r e f o r e  c o n s i d e r e d  t h a t  t h e  u s e  o f  I n d u s t r i a l  
C o n s u l t a n t s  s h o u l d  b e  l i m i t e d  t o  m a j o r  r e o r g a n i s a t i o n  s u c h  a s  
t h a t  r e c o m m e n d e d  f o r  t h e  r e p o r t i n g  s y s t e m  b e f o r e  t h e  a p p l i c a t i o n  
o f  B u d g e t a r y  C o n t r o l .  O n c e  a n  e f f i c i e n t  s y s t e m  h a s  b e e n  a d o p t e d  
t h e r e  w i l l  s t i l l  b e  c h a n g e s  r e q u i r e d  f r o m  t i m e  t o  t i m e  t o  m e e t  
n e w  c i r c u m s t a n c e s .  I t  i s  c o n s i d e r e d  t h a t  t h i s  t a s k  i s  m o s t  
s u i t a b l y  u n d e r t a k e n  b y  a n  E f f i c i e n c y  S e c t i o n .  
5 . 5  
E c o n o m y  C o m m i t t e e   
	
5 . 5 0  	
I t  h a s  b e e n  n o t e d  e a r l i e r  t h a t  w i t h  t h e  i n c r e a s i n g  
s p e c i a l i s e d  k n o w l e d g e  n o w  r e q u i r e d  b y  e x e c u t i v e s ,  t h e r e  h a s  b e e n  
a  m a r k e d  t e n d e n c y  t o w a r d s  l a c ' _ ;  o f  a p p r e c i a t i o n  o f  t h e  w o r k  u n d e r -
t a k e n  b y  o t h e r s  w i t h  w h o s e  p r o b l e m s  t h e y  a r e  n o t  a c q u a i n t e d .  
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This is a failing of initial training and subsequent experience, 
and is most marked in the relations between accountants and 
engineers in many a firm. It is now more than ever important 
that accountants should have an appreciation of the technical 
problems with which their engineers are grappling, and by the 
same token should engineers appreciate the contribution that 
accountants are making to economy of production. 
	
5.51 	 It is consideredtInt a committee consisting of the Chief 
Designer, Works Manager, Chief Inspector, Chief Accountant 
(Controller) and Cost Accountant meeting regularly at weekly 
intervals should be constituted, At one large aircraft company 
well-known to the writers, such a committee has been in existence 
for several years, and the effect has been extremely beneficial. 
	
5.52 	 The agenda would consist of any item emanating from 
one department which gives rise to costs in another which it is 
considered could be reduced by slight modification. Personal 
contact at this level of management would provide a quicker and 
more satisfactory solution to current problems, than would be the 
case if they were left to subordinates. Although the primary 
object of this committee would be to find a solution to current 
problems contributing to high costs, it is considered that the 
interchange of views at this level would eventually become of 
lasting importance through the prevention of these costs at 
source due to a realization and elimination of their causes. 
5.60 Operational Research. Section 
It is evident that there is a continuous need for the 
examination of a firm's organisation in order to increase its 
efficiency. It is suggested that this can be best achieved by 
the establishment of a small section whose sole purpose is to 
carry out investigations of this nature. 
	
5.61 	 The section would consist of three or four members, 
the chief of whom should have a broad knowledge of the firm with 
preferably some experience in Industrial Consultancy, and the 
remainder, junior staff who are considered suitable for eventual 
promotion to executive duties. Although directly responsible 
to the Chief Accountant (Controller), this section should be 
regarded as a service to the company as a whole rather than an 
integral part of the Controller's staff, 
	
5.62 	 The Operational Research Section would operate in 
three distinct ways, depending upon the nature of the investi-
gation. 
The first type of investigation would be one covering 
several departments. An example of this type of work may well 
be the examination of the flow of paper work and the elimination 
of unnecessary returns, Modifications in this field are contin-
ually required, and can only be adequately controlled if kept 
under constant review by staff, who are fully conversant with the 
use to which any return is put throughout the organisation. For 
this purpose, the section would be operating directly under the 
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C o n t r o l l e r ,  a n d  i n  c l o s e  c o l l a b o r a t i o n  w i t h  t h e  H e a d s  o f  t h e  
D e p a r t m e n t s  c o n c e r n e d .  
S e c o n d l y ,   m e m b e r s  o f  t h e  s e c t i o n  m a y  b e  d e t a c h e d  t o  
w o r k  i n  a n  a d v i s o r y  c a p a c i t y  
f o r  a  s p e c i a l  i n v e s t i g a t i o n  a t  t h e  
r e q u e s t  o f  a  H e a d  o f  D e p a r t m e n t .  A n  e x a m p l e  o f  w h a t  i s  e n v i s a g e d  
h e r e  i s  a n  e x a m i n a t i o n  i n t o  t h e  r e l a t i v e  e c o n o m i c  m e r i t s  o f  
L i t h o g r a p h i c  o r  P h o t o g r a p h i c  
L o f t i n g ,  f o r  t h e  H e a d  o f  t h e  L o f t i n g  
D e p a r t m e n t .  T h i s  w o u l d  r e q u i r e  a  l e n g t h y  e c o n o m i c  a n a l y s i s ,  
w h i c h  t h e  e x e c u t i v e  c o n c e r n e d  m a y  b e  u n a b l e  t o  u n d e r t a k e  o w i n g  
t o  l a c k  o f  t i m e  o r  a b i l i t y .  
T h i r d l y ,   t h e  c o l l e c t i o n  o f  d a t a  r e T l i r e d  f o r  m a n a g e r i a l  
c o n t r o l  w h i c h  i s  n o t  n o r m a l l y  s u p p l i e d  m a y  b e  d e l e g a t e d  t o  t h i s  
s e c t i o n .  
	
5 . 6 3  	 I n  o r d e r  t o  o p e r a t e  e f f e c t i v e l y ,  t h e  c o - o p e r a t i o n  o f  a l l  
e x e c u t i v e s  w i t h  v I l o m  t h e  s e c t i o n  c o m e s  i n t o  c o n t a c t  i s  e s s e n t i a l .  
T h e  t r u e  r e l a t i o n s h i p  o f  t h i s  s e c t i o n ,  a s  a  s t a f f  f u n c t i o n ,  t o  
t h e  d e p a r t m e n t a l  o r  l i n e  a u t h o r i t y  w o u l d  n e e d  c l a r i f i c a t i o n  a t  
t h e  o u t s e t  i n  o r d e r  t o  a b s o l v e  i t  f r o m  a n y  s u s p i c i o n  o f  p r y i n g  
i n t o  d e p a r t m e n t a l  a f f a i r s .  C o n s e q u e n t l y ,  i t  i s  o f  t h e  u t m o s t  
i m p o r t a n c e  t h a t  t h e  C o n t r o l l e r  s h o u l d  e s t a b l i s h  t h e  s e c t i o n  t a c t -
f u l l y  a n d  s h o u l d  s t r e s s  t h a t  i t  i s  a  s e r v i c e  t o  t h e  o r g a n i s a t i o n  
a s  a  w h o l e .  
	
5 . 6 4  	
B e s i d e s  i m p r o v i n g  t h e  g e n e r a l  l e v e l  o f  e f f i c i e n c y  i t  i s  
c o n s i d e r e d  t h a t  y e a r  o r  t w o  s p e n t  i n  t h e  O p e r a t i o n a l  R e s e a r c h  
S e c t i o n  w o u l d  p r o v i d e  a  v a l u a b l e  t r a i n i n g  g r o u n d  f o r  j u n i o r  
e x e c u t i v e s .  T h e y  w o u l d  b e  a f f o r d e d  a n  o p p o r t u n i t y  o f  s t u d y i n g  
t h e  o r g a n i s a t i o n  a s  a  w h o l e  a n d  o f  d e v e l o p i n g  a  b r o a d  v i e w p o i n t  
w h i c h  w o u l d  b e  i n v a l u a b l e  i n  l a t e r  y e a r s  a n d  w o u l d  s e r v e  t o  
e l i m i n a t e  t h e  n a r r o w  d e p a r t m e n t a l i s e d  o u t l o o k  w h i c h  i s  a p t  t o  
m a k e  c o - o p e r a t i o n  a m o n g s t  e x e c u t i v e s  s o m e t i m e s  d i f f i c u l t .  
5 . 7  s u m m a r y  
C o s t  i s  t h e  o n l y  u n i v e r s a l  m e a s u r e  i n  w h i c h  t h e  l a b o u r ,  
m a t e r i a l s  a n d  s e r v i c e s  e m b o d i e d  i n  a n  i n d u s t r i a l  p r o d u c t  c a n  b e  
u l t i m a t e l y  e x p r e s s e d .  T h e  c o s t  d a t a  w h i c h  i s  c o l l e c t e d  w i t h i n  
a n  o r g a n i s a t i o n  f u r n i s h e s ,  t h e r e f o r e ,  a n  i n v a l u a b l e  b a s i s  f o r  
a s s e s s i n g  t h e  e f f e c t i v e n e s s  o f  m a n a g e m e n t  a n d  m a n u f a c t u r i n g  
e f f i c i e n c y .  I f  t h e  f u l l e s t  u s e  i s  n o t  m a d e  o f  t h i s  i n f o r m a t i o n  
a  v a l u a b l e  t o o l  o f  m a n a g e m e n t  i s  b e i n g  n e g l e c t e d .  
6 . 0  C O N C L U S I O N  
T o  s u m  u p  t h e  a r g u m e n t  w h i c h  h a s  b e e n  p r o p o u n d e d  i n  t h e  
p r e c e e d i n g  p a g e s ,  o u r  g e n e r a l  c o n c l u s i o n s  a r e ,  t h e n ,  t h e  f o l l o w i n g :  
	
6 . 1  	
O w i n g  t o  l i m i t e d  c i v i l  r e q u i r e m e n t s ,  t h e  s u r v i v a l  o f  t h e  
a i r c r a f t  i n d u s t r y  h a s  i n  t h e  p a s t  b e e n  d e p e n d e n t  u p o n  M i l i t a r y  
c o n t r a c t s .  C o n s e q u e n t l y ,  t h e  e m p h a s i s  h a s  b e e n  p l a c e d  p r e d o m i -
n a n t l y  u p o n  t h e  p e r f o r m a n c e  o f  t h e  a i r c r a f t ,  c o s t  c o n s i d e r a t i o n s  
h a v i n g  b e e n  l a r g e l y  n e g l e c t e d .  H o w e v e r ,  t h e  i n c r e a s i n g  c o s t  o f  
m o d e r n  a i r c r a f t  a t  a  t i m e  w h e n  t h e  n a t i o n a l  r e s o u r c e s  a r e  b e i n g  
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stretched to the utmost, coupled with the importance of developing 
a flourishing industry well adjusted to the economical production 
of civil aircraft, makes it imperative that this subject of cost 
control in aircraft manufacture be given more detailed considera-
tion. 
6.2 	 Cost control as a managerial technique has received too 
little attention and such control systems as are in operation are 
far less highly developed than in other branches of industry. It 
is considered that appreciable economies in manufacturing costs 
could be effected if the full use were made of cost data for 
managerial control. 
6.3 	 The factors contributing to the present high cost of 
aircraft are both technical and human. The chief technical 
features are (a) Fluctuations in Demand (b) the changing nature 
of the product (c) High degree of technical excellence and com-
plexity of the product and (d) the contract system of procurement 
which fails to provide an incentive for cost reduction. 	 But 
whilst it must be recocnised that such factors are largely unavoid-
able, it is contended that it is the general acceptance of high 
cost, and the absence of cost consciousness which are the most 
potent cause of excessive cost. 
6.4 	 It is considered that an adequate system of cost control 
particularly suited to the control of overhead costs would be 
provided by the following measures: 
6.41 	 Productivity Measurement and the comparison of cost data 
throughout the industry. This would provide the spirit 
of competition which is at present lacking. This would 
probably require considerable research and the applica-
tion of uniform costing before its success could be 
ensured, but the benefits ensuing would easily justify 
the effort. 
6.42 	 The strict control of fixed cost. This is particularly 
important in the aircraft industry where the conflicting 
demands of financial flexibility and technical excellence 
of the product, make a compromise difficult to achieve. 
6.43 	 Budgetary Control to ensure adequate control of variable 
overhead costs. 
6.44 
	
The use of Industrial Consultants whose experience and 
specialist knowledge is invaluable where a major re-
organisation is required. 
6.4.5 
	
The establishment of an T:conomy Committee where current 
problems contributing to high cost would be discussed 
at a high level. 
The establishment of an Operational Research section to 
carry out investigations leading to a general improvement 
in the level of operating efficiency. 
. 1 0
• I l e a r r e m e r e n r w r
n  
S u p e r v i s o r y  
F o r e m e n ,  C h a r g e h a n d s .  
W o r k s  I n s p e c t  i o n .  
S e t t e r s .  
G R O U P  I V   
J i g s  a n d  T o o l s   
T o o l m a k e r s ,  J i g  a n d  F i x t u r e  M a k e r s .  
F i t t e r s  o n  J i g  A s s e m b l y  a n d  M a i n t e n a n c e .  
P a t t e r n  M a k e r s .  
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stretched to the utmost, coupled with the importance of developing 
a flourishing industry well adjusted to the economical production 
of civil aircraft, makes it imperative that this subject of cost 
control in aircraft manufacture be given more detailed considera-
tion. 
6.2 	 Cost control as a managerial technique has received too 
little attention and such control systems as are in operation are 
far less highly developed than in other branches of industry. It 
is considered that appreciable economies in manufacturing costs 
could be effected if the full use were made of cost data for 
managerial control. 
6.3 	 The factors contributing to the present high cost of 
aircraft are both technical and human. The chief technical 
features are (a) Fluctuations in Demand (b) the changing nature 
of the product (c) High degree of technical excellence and com-
plexity of the product and (d) the contract system of procurement 
which fails to provide an incentive for cost reduction. 	 But 
whilst it must be recognised that such factors are largely unavoid-
able, it is contended that it is the general acceptance of high 
cost, and the absence of cost consciousness which are the most 
potent cause of excessive cost. 
6.4 	 It is considered that an adequate system of cost control 
particularly suited to the control of overhead costs would be 
provided by the following measures: 
6.41 
	
Productivity Measurement and the comparison of cost data 
throughout the industry. This would provide the spirit 
of competition which is at present lacking. This would 
probably require considerable research and the applica-
tion of uniform costing before its success could be 
ensured, but the benefits ensuing would easily justify 
the effort. 
6.42 
	
The strict control of fixed cost. This is particularly 
important in the aircraft industry where the conflicting 
demands of financial flexibility and technical excellence 
of the product, make a compromise difficult to achieve. 
6.43 
	
Budgetary Control to ensure adequate control of variable 
overhead costs. 
6.44 
	
The use of Industrial Consultants whose experience and 
specialist knowledge is invaluable where a major re-
organisation is required. 
6.45 	 The establishment of an Economy Committee where current 
problems contributing to high cost would be discussed 
at a high level. 
6.46 
	
The establishment of an Operational Research Section to 
carry out investigations leading to a general improvement 
in the level of operating efficiency. 
- 3 2 -  
6 . 5  	 T h e  d e v e l o p m e n t  o f  a  g o o d  c o s t  c o n t r o l  s y s t e m  i s  
e s s e n t i a l  b u t  w i l l  n o t  b e  a d e q u a t e  u n l e s s  a c c o m p a n i e d  b y  g e n e r a l  
a t t i t u d e  o f  c o s t  c o n s c i o u s n e s s  a m o n g s t  m a n a g e m e n t ,  f r o m  t o p  t o  
b o t t o m .  I t  i n v o l v e s  a  b r e a k d o w n  o f  t h e  p r e s e n t  n a r r o w  d e p a r t -
m e n t a l  o u t l o o k  a m o n g s t  
e x e c u t i v e s  a n d  a  u n i v e r s a l  w i d e n i n g  o f  
e n g i n e e r i n g  k n o w l e d g e  a m o n g s t  a c c o u n t a n t s  a n d  a c c o u n t i n g  k n o w l e d g e  
a m o n g s t  e n g i n e e r s .  
A P P E N D I X  I   
C A T E G O R I E S  O F  L A B O U R  
C L A S S I F I E D   A S  I N D I R E C T  L A B O U R  
B Y  T H E  M I N I S T R Y  O F  S U P P L Y   
G R O U P  I   
M a n a g e r i a l ,  T e c h n i c a l  a n d  O f f i c e  S t a f f  
A d m i n i s t r a t i v e ,  M a n a g e m e n t  
a n d  O f f i c e  S t a f f .  
D e s i g n ,  D r a w i n g  O f f i c e ,  T e c h n i c a l  a n d  E x p e r i m e n t a l  S t a f f .  
S u p e r v i s o r y  S t a f f  a n d  a l l  E x p e r i m e n t a l  S h o p  L a b o u r .  
P r o g r e s s ,  P l a n n i n g ,  E s t i m a t i n g ,  B u y i n g  S t a f f .  
R a t e  F i x e r s  a n d  T i m e  a n d  M o t i o n  S t u d y  S t a f f .  
A l l  S h o p  C l e r i c a l  S t a f f .  
G R O U P  I I   
W o r k s  S e r v i c e s   
W a t c h m e n ,  W o r k s  P o l i c e ,  F i r e m e n ,  G a t e k e e p e r s .  
W e l f a r e ,  F i r s t  A i d ,  C a n t e e n  S t a f f .  
M a i n t e n a n c e ,  E l e c t r i c i a n s ,  P a i n t e r s ,  C a r p e n t e r s ,  e t c .  
M i l l w r i g h t s .  
B o i l e r - H o u s e ,  S u b s t a t i o n ,  C o l n p r e s s o r - H o u s e  M e n .  
L a b o u r e r s  a n d  C l e a n e r s .  
G R O U P  I I I   
S u p e r v i s o r y  
F o r e m e n ,  C h a r g e h a n d s .  
W o r k s  I n s p e c t i o n .  
S e t t e r s .  
G R O U P  I V   
J i g s  a n d  T o o l s   
T o o l m a k e r s ,  J i g  a n d  F i x t u r e  M a k e r s ,  
F i t t e r s  o n  J i g  A s s e m b l y  a n d  M a i n t e n a n c e .  
P a t t e r n  M a k e r s .  
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GROUP V  
Process, Stores and Despatching 
 Staff 
Workers in Protective, Anodic, Degreasing, etc. 
Seat Treatment. 
Storekeepers. 
Foundry. 
Transport Drivers and Transport Maintenance. 
Pakcers and Despatchers. 
APFENDIX II  
MODEFICLTION OF SIR EI.VART SMITH' S PRODUCTIVITY EQUATION 
TO PROVTDi . CRITERION OF PRODUCTIVITY  
IN TIE =CRAFT INDU=  
Sir Ewart Smith has developed a relationship by which 
the productivity in any industry may be measured by reducing all 
the factors influencing production to man power equivalents. 
Productivity - 	 Volume of Output/annum  Average number of men employed + man power equiva-
lent of capital equipment + man power equivalent 
of services rendered + man power equivalent of 
changes in raw material. 
This may be rewritten symbolically as:- 
P 	 Ld + Li + C + S + 11 
where 	 W = Structure weight/annum 
La = Direct Labour employed 
Li = Indirect Labour employed 
C .= Man power equivalent of capital equipment 
S = 11 	 IT 	 SP 	
" services rendered 
M = " 	 11 	 " changes in raw material 
If this formula were applied to the aircraft industry 
in this form, the productivity- would be shown to undergo both 
short and long cycle fluctuations. These are unavoidable 
features of the aircraft industry but to establish a basis of 
comparison within the industry it is necessary to isolate their 
causes and to eliminate them by modifications to the formula. 
The two factors giving rise to these major fluctuations 
in productivity in the aircraft industry are:- 
oy   
a  
Y
b  
Y 1 0 0  
• • • • • • • •
• • 0 1 1 . . . . .  
  
0 1 1 1 1 1 . 0 + • • • • • n  
 
  
• • n n• • • n n n n n•n= w w . . . . . . .  
  
 
a  
	
b  	
1 0 0  
 
	 •  
- - -  " -  
4  	
4  	  
a )  P r o g r e s s i v e  d i m i n u t i o n  o f  d i r e c t  m a n  h o u r s  r e q u i r e d  t o  
p r o d u c e  a n  a i r c r a f t  a s  t h e  c u m u l a t i v e  p r o d u c t i o n  o f  
t h a t  t y p e  o f  a i r c r a f t  i n c r e a s e s  ( 8 0 %  L a w ) .  
b )  I n c o m p l e t e  u t i l i s a t i o n  o f  p l a n t  a n d  e q u i p m e n t  d u e  t o  
o n l y  p a r t i a l  a b s o r p t i o n  o f  t h e  p o t e n t i a l  d u r i n g  p e a c e  
p r o d u c t i o n .  
E a c h  o f  t h e s e  p r o b l e m s  w i l l  n o w  b e  c o n s i d e r e d  s e p a r a t e l y  
a n d  c o r r e c t i o n  f a c t o r s  d e v e l o p e d .  
a )  C o r r e c t i o n  F a c t o r  t o  E l i m i n a t e  t h e  E f f e c t  o f  t h e  ' 8 0 %  L a w '   
C U L I U L L T I V E  ' M I E R .  O F  
 h r i C R l i F T  P R O D U C E D  
F I G .  5 :  
 8 0 %  L a w '  R e l a t i o n s h i p  
T h e  d i r e c t  m a n  h o u r s  r e q u i r e d  t o  p r o d u c e  a n  a i r c r a f t  
d e c r e a s e  w i t h  t h e  c u m u l a t i v e  n u m b e r  o f  a i r c r a f t  o f  t h a t  t y p e  
p r o d u c e d  i n  a c c o r d a n c e  w i t h  t h e  s t a t i s t i c a l  ' 8 0  L a w '  ( s e e  F i g . 5 )  
T h e  p r o d u c t i v i t y  o f  d i r e c t  l a b o u r  o f  a  c o m p a n y  o p e r a t i n g  a t  p o i n t  
o n  t h e  c u r v e  i s  o b v i o u s l y  l o w e r  t h a n  f o r  a  c o m p a n y  a t  p o i n t  
2  	
S i n c e  t h i s  v a r i a t i o n  i s  b e y o n d  t h e  c o n t r o l  o f  t h e  r e s p e c -  
t i v e  m a n a g e m e n t s ,  i t  i s  n e c e s s a r y  t o  e l i m i n a t e  t h i s  f a c t o r  w h e n  
s u b s t i t u t i n g  i n  t h e  p r o d u c t i v i t y  e q u a t i o n ,  i f  a  t r u e  m e a s u r e  o f  
t h e  o p e r a t i n g  e f f i c i e n c y  i s  r e q u i r e d .  T h i s  m a y  b e  a c h i e v e d  b y  
r e l a t i n g  a l l  d i r e c t  l a b o u r  f i g u r e s  t o  a  g i v e n  d a t u m ,  t h e  h u n d r e d t h  
a i r c r a f t  b e i n g  c o n v e n i e n t  f o r  t h i s  p u r p o s e .  
T h e  s t a n d a r d i s e d  d i r e c t  l a b o u r  f i g u r e s  t h e n  m a y  b e  
e x p r e s s e d  a s : -  
1  
L d  x  0 0  
y  
a n d  i f  s e v e r a l  t y p e s  o f  a i r c r a f t  a r e  b e i n g  p r o d u c e d  a s : -  
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Ld 	 Y100 x  Y1 00 
a 
 
Yb 
• • • 
,cllthough this standardised direct labour force may bear little 
relation to the actual force employed, it should serve to make 
the figures for different companies comparable. 
b) Correction Factor 
 for War Potential  
Duri]v: peace time most of the plant and equipment in an 
aircraft factory will be operating only at partial utilisation. 
The margin by Which the potential exceeds the requirements is a 
matter for the judgement of the administration and should, as far 
as possible, be eliminated from a productivity measurement designed 
to measure the operating efficiency of the factory. It may be 
assumed that War Potential does not aupreciably affect the level 
of direct and indirect labour, services rendered and raw material. 
It is therefore necessary to correct only for the partial 
utilisation of capital equipment. If the mean utilisation for 
this item is Irjo then the capacity absorbed for current production 
will be UC/100, and this figure should be substituted in the 
formula. 
The determination of the utilisation figure would not 
be easily achieved in practice. Nevertheless, if it were consid-
ered worthwhile to expend the considerable labour required to 
determine C, S and M, then the additional labour to determine 
U could also be justified in order to make the comparison effective, 
Modified Form of the Productivity Equation 
Combining the correction factors proposed above the 
equation now becomes: 
w 
Yloo 	 Y100 	 UC (Ld x 	 x 	 + ) + L + 	 +  
	00 + 	 yI 
a  Ya 	 Yb 
where 	 E = effectiveness of the aircraft factory. 
A correct comparison between the effectiveness of differ-
ent factories in the aircraft industry would now be obtained. The 
term effectiveness is now used since the modifications invalidate 
the strict use of the word 'productivity'. The chief obstacle 
to the use of this formula is the extreme difficulty of establish-
ing the numerical man power equivalent for capital equipment, 
services rendered and changes to raw material. 
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A P P E N D I X  I I I   
T Y P I C A L  B U D G E T A R Y  C O N T R O L  S T A T E I \ M I T S   
A .  O v e r h e a d  S u m m a r y  S h e e t  
B .  D e t a i l e d  E x p e n s e  B u d g e t  
A ,  	 O V E R H E A D  C O S T  S I M A R Y  S H E E T  P E R I O D  
I t e m  	
B u d g e t  A c t u a l  V a r i a n c e  V a r i a n c e  %  
o f  B u d g e t  
I n d i r e c t  W a g e s  
D e p a r t m e n t a l  C h a r g e s  
R e p a i r s  a n d  
D e p r e c i a t i o n  
S t a n d i n g  C h a r g e s  
S a l a r i e s  a n d  
S u p e r v i s i o n  
( P r o d u c t i o n )  
S a l a r i e s  a n d  
S u p e r v i s i o n  
( D e s i g n  a n d  
E x p e r i m e n t a l )  
H e a d  O f f i c e  C h a r g e s  
(
)  *  
T O T A L  O V E R H E A D  C O S T  
*  (  )  %  V a r i a n c e  f o r  p r e v i o u s  p e r i o d  
T O T A L  O V E R H E A D  C O S T  A S  %  O F  D I R E C T  W A G E S  =  
-37- 
B. 	 DETAILED ET2ENSE BUDGET STATEN=  
PERIOD  
Item 	 Budget Actual Variance Variance % 
of Budget 
Indirect Wages  
GROUP I*  
" 	 II 
" III 
" IV 
" V 
Setting Up Time 
Waiting Time 
Production Committee 
Educ. & Training 
Accident Insurance 
State Insurance 
Sub Total 
Departmental Charges 
Petrol 
Electric Power 
Fuel 
Gas 
Water 
Consumable Stores 
Loose Tools 
Stationery 
Telephones 
Postage 
D.O. Supplies 
Patent Expenses 
Royalties 
Travelling, Expenses 
Indirect Material 
Office Equipment 
Advertising & Publicity 
Consultants & Prof. Fees 
Apprentices Students 
Fees 
Welfare Contributions 
Sub-Total 
Repairs & Depreciation 
Repair Wages 
Repair Materials 
Repairs contracted 
Depreciation  
Sub-Total 
* See Appendix I. 
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D e t a i l e d  E x p e n s e  B u d g e t  S t a t e m e n t  ( C o n t d . )   
B u d r r o t  A o t u l  V a r i a n c e  V a r i a n c e  
o f  B u d g e t   
S t a n d i n g  C h a r g e s   
R e n t  
R a t e s  
I n s u r a n c e  -  F i r e  
G e n e r a l  
P i l o t s  
H i r e  o f  P l a n t  
S u b - T o t a l  
S a l a r i e s  &  S u p e r v i s i o n  
( P r o d u c t i o n )   
P r o d u c t i o n  B o n u s  
A c c i d e n t  I n s u r a n c e  
O v e r t i m e  
M o n t h l y  S t a f f  S a l a r i e s  
W e e k l y  S t a f f  S a l a r i e s  
S t a t e  I n s u r a n c e  
S t a t e  P e n s i o n  
S u b - T o t a l  
S a l a r i e s  &  S u p o r v i s i o n   
( D e s i g n  &  E x p e r i m e n t a l )   
M o n t h l y  S t a f f  S a l  p r i e s  
W e e k l y  S t a f f  S a l a r i e s  
O v e r t i m e  
S t a t e  I n s u r a n c e  
S t a t e  P e n s i o n  
P i l o t s  S u p e r a n n u a t i o n  
S u b - T o t a l   
H e a d  O f f i c e  C h a r g e s   
S u b - T o t a l  
T O T A L  O V E R H E A D  C O S T  
I t e m  
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